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PEEFACE 


We  began  this  book  with  the  idea  of  leaving  out  as  many 
facts  of  Anatomy  as  we  dared,  because  we  felt  that  the 
modern  medical  student,  with  only  some  fifteen  months  at 
his  disposal,  could  not  be  expected  to  master  the  whole  ot 
Anatomy  or  to  exercise  any  sound  choice  as  to  which  parts 
of  it  he  should  neglect. 

As  the  work  went  on  we  found  that  some  of  the  tacts 
which  we  had  omitted  were  valued  by  other  teachers,  and  so 
they  were  replaced ;  a,nd  although  there  is  still  a  great  deal 
of  anatomical  knowledge  purposely  omitted  from  this  book, 
we  hope  that  it  will  be  found  to  include  all  that  is  necessary 
for  the  use  of  students. 

The  omission  of  comparatively  unimportant  detail  has 
rendered  small  and  large  type  unnecessary,  we  think.  In 
any  case,  we  are  glad  to  be  without  small  type,  because,  in 
our  experience,  students  usually  pay  more  attention  to  the 
minutiae  contained  in  it  than  they  do  to  the  essential  facts 
embodied  in  the  large  print. 

The  question  of  nomenclature  has  given  us  much  anxious 
thought,  and  we  have  come  to  the  conclusion  that  the  time 
is  not  ripe  for  the  exclusive  adoption  of  the  revised  anato- 
mical nomenclature.  We  do  not  dare,  for  instance,  to  send 
a  student  into  the  wards  understanding  that  the  radial  nerve 
is  a  structure  in  the  upper  arm,  when,  to  his  surgeon,  it  is  a 
structure  in  the  forearm.  There  is  little  doubt,  however, 
that  the  new  nomenclature  Avill  gradually  assert  itself,  and 
we  have  gladly  placed  the  modern  name  in  square  brackets 
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after  the  name  at  present  used,  in  every  case  in  which  the 
two  differ. 

We  are  very  grateful  to  the  numerous  clinicians  and 
specialists  who  have  been  kind  enough  to  read  through 
various  parts  of  the  work  and  to  advise  us  on  points  of 
detail  possessmg  practical  value.  To  Dr.  Box,  Mr.  Sargent, 
Mr.  Fisher,  Mr.  Marriage,  and  Dr.  Wood  Jones  we  are 
especially  indebted. 

We  may  justly  claim  that,  after  deciding  how  much  we 
could  leave  out,  our  endeavour  has  been  to  lay  stress,  firstly, 
on  the  technical  methods  of  displaying  the  various  structures 
successfully ;  and,  secondly,  on  the  positions  and  relations 
of  structures  which  experience  shows  are  of  practical 
importance. 

In  preparing  the  illustrations  the  help  of  Messrs.  Bluett, 
Cowtan,  Morris,  and  Vevers  was  of  the  greatest  value  to  us. 
All  these  gentlemen  have  been  our  own  students,  and  all  the 
figures  which  show  any  artistic  merit  were  drawn  by  one  or 
other  of  them.  The  others  are  either  diagrams  or  outlme 
sketches  made  by  ourselves  with  the  aid  of  a  diagraph. 

In  a  certain  number  of  cases  the  illustrations  are  a 
reproduction  of  the  dissection  which  the  student  is  making, 
but  this  is  only  when  we  have  doubted  Avhether  he  will 
recognise  the  various  structures  from  the  description  m  the 

text.  • 

More  often  the  illustration  is  arranged  to  show  the  parts 
from  a  somewhat  different  point  of  view  to  the  one  seen  in 
the  student's  dissection,  in  order  to  help  him  to  acquire  a 
sense  of  topography. 

F.  G.  PARSONS. 
WM.  WRIGHT. 

January  1912. 
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GENERAL  HINTS  ON  DISSECTING 

The  point  which  the  authors  of  this  book  wish  to  impress 
most  strongly  upon  the  student  is  that  in  dissecting  the 
human  body  he  is  about  to  make  a  complete  and  systematic 
investigation  for  himself,  and  that  he  will  reap  three  separate 
and  distinct  advantages  from  the  process. 

Firstly,  he  will  learn  to  observe  and  record  things  as  they 
really  are. 

Secondly,  he  will  learn  the  structure  of  the  human  body, 
in  curing  the  ills  of  which  his  life  will  probably  be  spent. 

Thirdly,  he  will  acquire  a  technical  skill  in  the  use  of 
several  instruments,  and,  if  he  is  wise,  of  his  pencil  too,  in 
making  sketches  of  thin'gs  as  they  really  are. 

Each  of  these  points  will  bear  more  careful  consideration. 

On  Observing  Things  as  they  are. — It  is  of  the  first 
importance  that  no  student  of  nature  should  become  a 
slave  to  his  books.  Let  him  use  them  by  all  means,  but 
always  in  a  sceptical  and  critical  spirit. 

Books  are  good  servants  but  intolerable  masters  where 
nature  is  concerned,  and  if  a  student  once  gets  into  the  habit 
of  believing  all  that  is  printed,  there  is  httle  hope  of  his  ever 
materially  advancing  natural  science  of  any  kind. 

Let  the  investigation  be  conducted  as  if  it  had  never 
been  done  before,  and  when  the  dissection  does  not  seem  to 
agree  with  the  book's  description,  the  dissector  should  set 
down  in  precise  words  his  view  of  the  case  and  then  talk  it 
over  with  his  demonstrator.  Perhaps  he  has  failed  to  notice 
something  which  may  put  a  perfectly  different  complexion 
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on  the  matter,  or  perhaps  he  has  stumbled  on  one  of  the 
numerous  variations  to  which  the  human  body  is  so  Hable ; 
but  there  is  always  the  chance,  and  often  a  good  chance  too, 
that  he  is  right  and  that  his  way  of  looking  at  things  is  a- 
happier  one  than  that  followed  in  the  orthodox  descriptions 
which  have  been  handed  down  from  past  generations. 

In  the  present  work  many  new  ways  of  looking  at  things 
have  been  introduced ;  many  of  these  are  the  results  of  the 
writers'  own  experience  of  a  large  number  of  bodies,  but 
many  have  in  the  first  instance  been  pointed  out  by  observant 
students  who  had  eyes  to  see  things  as  they  are  and  patience 
to  put  what  they  saw  into  definite  language. 

There  is  no  doubt  that  in  this  book,  as  in  all  others,  some 
of  the  descriptions  are  artificial  or  inaccurate  or  might  be 
better  expressed.  Let  the  student  look  out  for  these  and 
correct  them.  Above  all,  let  him  try  to  make  his  knowledge 
a  living  knowledge  of  things  as  they  are,  instead  of  a  dead 
knowledge  of  what  other  people  have  said  about  them. 

On  Learning  the  Structure  of  the  Body. — In  the  succeed- 
ing pages  the  authors  have  tried  continually  to  bear  in  mind 
that  they  are  writing  a  guide  for  future  medical  practitioners, 
and  that  it  is  a  practical  guide  for  the  dissecting-room.  It 
therefore  contains,  as  far  as  is  possible,  only  statements  which 
may  be  verified  or  disproved  by  the  student  with  the  means 
at  hand  in  the  anatomical  department.  Microscopical  Ana- 
tomy has  been  left  for  the  Histological  Laboratory,  while 
many  things  of  great  medical  importance,  such  as  the  nerve 
paths  of  the  spinal  cord  and  brain,  which  have  been  dis- 
covered by  physiological,  embryological,  and  pathological 
methods,  cannot  be  demonstrated  in  the  dissecting-room. 

These  must  be  learnt  from  the  systematic  treatises  on 
Anatomy. 

Hardly  any  of  the  body  is  now  beyond  the  reach  of  the 
surgeon's  knife,  and  the  modern  surgeon  may  find  himself 
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at  a  moment's  notice  in  any  part  of  it ;  hence  a  working 
knowledge  of  the  whole  body  must  be  gained.  How  to 
provide  it  in  the  limited  time  at  the  student's  disposal  is 
the  problem  which  Anatomy  teachers  have  to  solve. 

The  more  experienced  examiners  are  now  laying  less 
stress  on  a  knowledge  of  the  exact  attachment  of  every 
muscle  and  the  course  and  ramifications  of  the  smaller 
arteries,  but  they  are  demanding  that  the  student  should 
be  able  to  find  quickly  and  surely  all  the  important  struc- 
tures of  the  body  and  should  be  able  to  recognise 
them  when  they  are  only  partly  exposed.  This  means 
that  the  main  geography  or  topography  of  the  body  must 
be  carefully  studied  and  no  chance  missed  of  looking  at  a 
dissection,  whether  it  be  the  student's  own  or  another's. 
Let  a  due  sense  of  proportion  always  be  observed ;  the  big 
things  are  usually  the  most  important.  Get  a  good  know- 
ledge of  where  these  are  to  be  met,  and  the  smaller  things 
will  follow  in  due  course. 

In  every  class  of  students  a  certain  number  will  not  be 
content  with  finding  out  where  things  are  and  what  they  are 
like ;  they  will  want  to  know  why  they  are  so. 

This  will  lead  them  into  the  fascinating  and  highly 
contentious  study  of  morphology,  though,  accurately  speak- 
mg,  this  term  is  misleading,  and  simply  means  a  study  of 
form. 

It  is  with  real  sorrow  that  the  authors  feel  bound  to 
advise  medical  students  not  to  give  up  much  time  to 
this  delightful  study.  They  cannot  do  justice  to  it  in  the 
short  time  which  is  allowed  for  human  anatomy  in  the 
ordinary  curriculum,  and  are  only  likely  to  come  to  the 
ground  between  the  two  stools  of  topography  and  morpho- 
logy. Human  morphology  is  not  essential  to  a  medical 
education,  though  it  may  be  taken  up  with  advantage 
later  on  as  an  honours  subject.  * 
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On  the  Art  of  Dissecting. — It  is  often  said  nowadays 
that  the  art  of  dissecting  is  dead,  and  it  is  also  said  that 
the  good  dissector  makes  a  bad  surgeon. 

It  is  perfectly  true  that  we  seldom  see  now  the  elaborate 
dissections  which  prosectors  in  the  old  days  used  to  prepare 
for  the  Anatomy  lectures,  but  the  reason  for  this  is  not  so 
much  that  the  necessary  skill  is  absent  as  that  the  necessary 
time  cannot  be  given.  Students  cannot  now  spare  one,  two, 
or  three  days,  as  they  used,  to  prepare  the  subject  of  one 
lecture;  nor  is  it  really  necessary  that  they  should,  for, 
Avhen  the  skin  is  removed  and  the  part  under  discussion 
exposed,  the  modern  Anatomy  lecturer  often  prefers  to  dis- 
play, with  a  sweep  or  two  of  his  knife,  the  various  structures 
lying  in  their  real  positions  among  the  surrounding  cellular 
tissue ;  explaining  to  his  class,  as  he  does  so,  the  different 
landmarks  he  is  using. 

The  old  idea  of  dissecting  was  to  remove  every  particle 
of  cellular  tissue,  or  to  condense  it  into  fascial  planes  often  of 
purely  artificial  production  ;  by  so  doing  all  the  other  struc- 
tures were  left,  perfectly  cleaned,  in  all  sorts  of  strange 
relationships  to  one  another.  The  more  rational  method  is 
to  do  anything  that  is  necessary  to  enable  the  dissector  to 
see  what  the  various  structures  look  like  and  how  they  are 
placed  in  regard  to  neighbouring  structures,  so  that  he  shall 
have  little  difficulty  in  finding  or  avoiding  them  in  the  living 
body  as  they  lie  embedded  in  the  surrounding  cellular 

To  do  this  it  is  by  no  means  always  desirable  to  clear 
away  all  the  tissue  which  surrounds  them ;  it  is  better  to 
leave  patches  here  and  there  to  keep  them  in  place. 

Then  remember  that  the  deeper  the  dissection  goes  the 
more  will  the  superficial  structures  become  displaced,  and  for 
this  reason  it  is  most  desirable  to  get  into  the  way  of  makmg 
a  rough  sketch  of  the  superficial  things  as  they  He  before 
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.  they  are  interfered  with.  A  good  big  note-book  should  be 
kept,  together  with  a  box  of  coloured  pencils,  and  a  pair  of 
compasses  for  recording  sizes  and  distances  accurately.  The 
note-book,  of  course,  will  get  disgracefully  dirty,  but  that  is 
quite  a  small  matter;  the  work,  too,  takes  time,  and  is  at 
first  laborious  and  difficult,  but  in  no  other  way  are  the 
details  impressed  on  the  memory  so  accurately  or  is  the 
eye  attracted  by  points  which  would  otherwise  escape  notice. 
Moreover,  when  once  the  superficial  structures  have  been 
drawn  they  may  be  reflected  and  replaced  in  their  normal 
positions  at  will.  It  is  not  always  necessary  to  clean  the 
whole  surface  of  a  large  muscle ;  its  origin  and  insertion 
must  be  definitely  determined,  the  general  direction  of  its 
fibres  noted,  and  the  point  of  entry  of  its  nerve  or  nerves 
found,  but  a  perfect  museum  specimen  of  it  cannot  be  hoped 
for. 

When  once  a  muscle  has  been  sketched  it  may  safely  be 
cut  and  its  deep  surface  and  relations  examined. 

In  making  a  deep  dissection  one  of  the  greatest  difficulties 
is  to  prevent  the  more  superficial  arteries  and  nerves  being 
cut  by  that  part  of  the  knife-blade  which  is  near  the  handle 
while  the  dissector's  attention  is  concentrated  on  the  point. 
To  avoid  this  one  of  the  writers  has  arranged  that  each  of 
his  students  shall  have  several  of  his  knives  specially  blunted 
to  within  a  quarter  of  an  inch  of  the  point.  This  means  that 
there  is  only  a  quarter  of  an  inch  of  edge  to  look  after,  and 
the  damage  likely  to  be  done  to  superficial  parts  is  trifling. 

The  reason  why  many  students  make  such  poor  work  of 
their  dissecting  is  that  they  never  have  a  sharp  Icnife.  A 
knife  which  is  really  sharp  will,  after  an  hour's  hard  dissect- 
ing, be  quite  dull.  Every  dissector  should  have  his  own 
strop,  on  which  he  should  strop  his  loiife  every  ten  minutes 
and  when  this  fails  to  bring  up  the  edge  the  hone  must  be 
used.    The  writer  has  found  the  carburundum  hones  most 
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valuable,  as  a  good  edge  is  so  quickly  obtained ;  but,  what- 
ever be  used,  the  knife  must  be  kept  quite  flat  and  the  atten- 
tion concentrated  on  getting  the  point  and  its  neighbouring 
part  sharp. 

One  or  two  knives  in  each  case  must  be  kept  sharp  all 
along  the  blade  for  removing  the  skin.  In  doing  this  try  to 
plan  the  incisions  in  such  a  way  as  to  give  as  large  a  flap  as 
possible.  The  reason  for  this  is  that  small  flaps  shrink  so 
much,  and  there  is  no  covering  which  preserves  a  dissection 
as  well  as  its  own  skin.  Make  the  skin  incisions  boldly  and 
cleanly,  watching  carefully  the  thickness  of  the  skin  and 
noticing  the  first  sign  of  subcutaneous  fat.  As  soon  as  this 
is  seen  the  incision  is  deep  enough.  In  reflecting  the  skin 
pick  up  an  angle  of  the  flap  with  good  broad-pomted  forceps, 
and  do  not  attempt  to  use  the  delicate  pointed  instruments 
with  which  earth-worms  were  dissected.  Raise  the  flap  with 
even  sweeps,  always  keeping  a  steady  traction  upon  it  with 
the  left  hand ;  indeed,  when  once  enough  of  the  flap  is  raised 
to  grasp  with  the  fingers,  the  forceps  may  be  discarded  with 
advantage.  Keep  the  knife  close  to  the  skin,  but  try  not  to 
buttonhole  it ;  the  most  superficial  layer  of  the  fat  is  where 
the  knife-edge  should  be. 

Notice  carefully  the  thickness  of  the  skin  in  different 
regions  of  the  body;  the  knowledge  will  be  very  valuable 
afterwarls  in  operating. 

Never  injure  the  epidermis  in  any  way,  since,  wherever 
it  is  denuded,  the  skin  will  dry  up  in  spite  of  any  artificial 
cove  ing. 

Scissors  are  occasionally,  though  hot  very  often,  used  in 
dissecting.  Two  pairs  are  a  great  advantage  in  a  case,  one 
fine  and  one  coarse.  The  coarse  pair  should  have  very 
strong  short  blades  and  long  strong  handles ;  they  wiU  then 
cut  through  thin  plates  of  bone  with  great  ease. 

Hooks  for  holding  things  out  of  the  way  are  never 
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numerous  enough.  The  writer  makes  them  as  he  needs 
them  of  thick  bent  pins  and  fine  waxed  string.  When  two 
dissectors  are  working  on  one  part,  one  of  them  can  help  the 
other  greatly  by  retracting  parts  with  a  piece  of  copper-wire 
bent  into  a  hook  at  its  end. 

Probes  and  seekers  are  indispensable  and  should  be  of 
different  sizes.  The  dissector  who  takes  an  interest  in  the 
technical  part  of  his  work  will  find  all  sorts  of  homely 
articles,  such  as  knitting-needles,  crotchet-hooks,  &c., 
gradually  adding  themselves  to  his  box  of  apparatus,  and 
a  use  for  each  one  will  constantly  turn  up  from  time  to 
time. 

Saws,  chisels,  and  bone  forceps  of  different  patterns  are 
provided  in  most  dissecting-rooms,  though,  unfortunately, 
demonstrators  do  not  always  see  that  these  are  numerous 
enough  or  that  they  are  replaced  as  they  are  worn  out  or 
broken.  In  the  subsequent  pages  special  attention  is  paid  to 
the  patterns  which  are  most  useful  in  different  dissections. 

Finally,  the  education  of  the  sense  of  touch  is  most 
important ;  structures  may  often  be  felt  long  before  they  are 
seen,  and  it  is  wonderful  how  easily  a  man  with  trained 
fingers  will  pick  out  the  different  vessels,  nerves,  and  muscles 
in  a  dissection  which  he  is  not  even  looking  at.  The  practice 
of  finding  the  different  parts  of  a  dissection  by  touch  alone 
is  an  amusing  and  very  instructive  exercise  and  lends  a 
pleasant  variety  to  the  monotony  of  continual  dissection. 

Whether  dissecting  is  a  bad  training  for  a  modern  surgeon 
is  a  debatable  point.  In  the  old  days  of  rapid  amputations 
and  orthodox  incisions  it  no  doubt  often  induced  men  to 
make  three  cuts  where  there  should  have  been  one,  but  in 
modern  surgery  the  scalpel  is  used  nearly  as  much  and  quite 
as  delicately  as  in  the  dissecting-room ;  there  is,  however, 
one  essential  difference  in  the  way  in  which  it  is  used.  On 
the  living  body  the  parts  are  exposed  and  cleaned  by  a  series 
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of  cuts,  while  on  the  dead  body  the  anatomist  often  uses  his 
knife  to  scrape  things  clean,  or  turns  it  round  and  uses  the 
back  of  it  to  tear  with.  It  is  quite  possible  to  do  good  dis- 
secting without  any  tearing  or  scraping,  and  if  the  student 
makes  up  his  mind  to  do  this  there  is  httle  doubt  that  his 
technical  work  will  be  a  valuable  training  for  him. 


PRACTICAL  ANATOMY 

VOLUME  I 


HEAD  AND  NECK 

The  dissection  of  tlie  bead  and  neck  should  be  begun  as  soon 
as  the  body  is  brought  into  the  room.  First  fill  the  mouth 
and  nostrils  with  tow  or  cotton  wool  soaked  in  spirit  and 
water  with  which  some  glycerine  is  mixed.  As  a  rule,  it  is 
not  necessary  to  sew  up  the  mouth  in  bodies  preserved  with 
formalin. 

Then  wrap  up  the  front  of  the  face  in  an  oiled  cloth  or 
gutta-percha  tissue,  bandaging  it  securely  on  the  outside. 
During  the  first  seven  days,  while  the  body  is  on  its  face, 
the  back  of  the  scalp,  together  with  the  deeper  parts  of  the 
back  of  the  neck  and  trunk,  and  the  spinal  cord  should  be 
dissected.  If,  when  this  is  finished,  the  other  dissectors  are 
not  ready  to  have  the  body  turned  on  to  its  back,  the  dissectors 
of  the  head  and  neck  may  go  on  with  the  dissection  of  the 
scalp  (p.  46)  or  the  pinna  (p.  56). 

THE  DISSECTION  OF  THE  BACK  OF  THE  SCALP 

Define  the  external  occipital  protuberance,  and  from  it 
make  a  vertical  incision  upwards  for  about  a  hand's-breadth 
{i.e.  three  inches).  From  the  top  of  this  make  another  out- 
wards to  just  above  the  top  of  the  pinna.  While  this  is  being 
done,  the  dissectors  of  the  upper  extremity  are  making  an 
incision  outwards  from  the  external  occipital  protuberance 

VOL.  I.  ^ 
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along  the  superior  curved  line,  and  are  exposing  the  trapezius 
muscle.    Retlect  the  flap  of  skin  1,  2,  3  (Fig.  1)  outwards. 

Take  a  point  one-third  of  the  way  from  the  external 
occipital  protuberance  to  the  tip  of  the  mastoid  process,  that 
is  to  say,  about  an  inch  and  a  half  from  the  former  point. 
Here  the  great  occipital  nerve  and  the  occipital  artery  enter 


Fig.  1.— Skin  Incisions  for  the  Dissection  of  the 
Head  and  Neck. 

the  scalp,  and  will  be  found  with  two  or  three  lymph  nodes 
lying  close  to  them  though  on  a  more  superficial  plane. 

The  great  occipital  nerve  [N.  occipitahs  major]  is  the 
internal  branch  of  the  posterior  primary  division  of  the 
second  cervical  nerve.  It  should  be  traced  upwards  on  the 
exposed  area  of  the  scalp,  and  then  left  to  be  reviewed  when 
the  scalp  as  a  whole  is  considered. 

The  occipital  artery  [A.  occipitalis]  usually  divides  into 
inner  and  outer  branches  (rami  occipitales).  If  the  mastoid 
foramen  is  localised,  by  referring  to  a  dried  skull,  a  small 
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mastoid  branch  (ramus  meningeus)  is  often  found  passmg 
through  to  the  dura  mater. 

The  occipital  lymph  nodes  [lymphogiandulte  occipitales] 
are  important,  since  they  are  so  often  the  site  of  abscesses, 
especially  in  neglected  children. 

The  third  occipital  nerve  [N.  occipitalis  tertius]  should  be 
looked  for  between  the  point  at  which  the  great  occipital  was 


O.L.N 


Fig.  2. — Dissection  of  Occipital  Rkgion. 


O.A.  Occipital  Artery.  P. A.M.  Posterior  Auricular  Muscle.  P.A.N. 
Posterior  Auricular  Nerve.  P. A. A.  Posterior  Auricular  Artery.  S.M. 
Sterno-mastoid  Muscle.  O.L.N.  Occipital  Lymphatic  Nodes.  Sp.G. 
Splenius  Capitis.  G.O.N.  Great  Occipital  Nerve.  S.O.N.  Small  Occi- 
pital Nerve.  G.A.N.  Great  Auricular  Nerve.  A.O.N.  Third  Occipital 
Nerve.    Trap.  Trapezius. 

found  and  the  mid  line.  It  is  the  internal  (medial)  branch 
of  the  posterior  primary  division  of  the  third  cervical  nerve. 

Occasionally  the  suboccipital  nerve  [N.  suboccipitalis] 
supplies  an  area  on  the  scalp  just  external  to  that  supplied 
by  the  great  occipital.  It  is  the  posterior  primary  division  of 
the  first  cervical  nerve. 

The  posterior  belly  of  the  occipito- frontalis  muscle  [M 
occipitalis]  should  be  looked  for  rising  just  above  the  outer 
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two-thirds  of  tlic  superior  curved  line  of  the  occipital  bone. 
Notice  that  its  fibres  are  only  about  an  inch  long,  so  that  its 
action  must  be  very  slight. 

It  is  supplied  by  the  posterior  auricular  branch  of  the 
facial  nerve,  which  will  be  exposed  later,  or  may,  if  time 
allows,  be  looked  for  now  (p.  50). 


THE  SPINAL  REGION  FROM  BEHIND 

As  soon  as  the  dissectors  of  the  upper  extremity  have 
cleaned  the  upper  part  of  the  trapezius,  the  higher  part 
of  the  posterior  triangle  of  the  neck  should  be  defined  by 
cleaning  the  edge  of  the  muscle  carefully,  and  then  following 
the  posterior  edge  of  the  sterno-mastoid  muscle  downwards 
for  a  couple  of  inches. 

In  doing  this  notice  that  the  sterno-mastoid  is  inserted 
into  the  outer  two-thirds  of  the  superior  occipital  curved 
line  as  well  as  into  the  mastoid  process,  and  look  very 
carefully  for  the  small  occipital  nerve  [N.  occipitalis  minor] 
which  runs  up  along  the  posterior  border  of  this  muscle. 
The  floor  of  the  posterior  triangle  is  very  narrow  here,  and  is 
formed  by  the  splenius  capitis,  the  fibres  of  which  run 
upwards  and  outwards  (see  Fig.  2). 

The  outline  of  the  upper  part  of  this  triangle  will  be 
interfered  with  by  the  subsequent  dissection,  so  that  it  is 
important  to  get  a  clear  mental  picture  of  it  now. 

If  possible,  a  sketch  of  the  dissection  at  this  stage 
should  be  made,  as  it  is  very  difficult  to  dissect  the  whole 
of  the  triangle  with  the  body  either  on  its  face  or  on  its 

As  soon  as  the  arm  dissectors  have  finished  their  two 
superficial  layers  of  muscles,  the  deeper  back  muscles  and 
the  posterior  primary  divisions  of  the  spinal  nerves  should  be 
examined.  Before  beginning  the  dissection  of  the  muscles 
notice  that  the  dissectors  of  the  upper  extremity  have  been 
asked  to  leave  intact  at  least  two  posterior  cutaneous  nerves, 
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preferably  the  second  and  eighth  thoracic.    Be  careful  not 

to  cut  these.  .  ,  , 

The  Serratus  Posticus  Sheet  joins  the  spines  ot  tne 
vertebra  to  the  ribs.  As  a  rule,  only  the  upper  and  lower 
parts  of  this  sheet  persist  in  man. 

The  Serratus  Posticus  Sitperior  is  the  upper  part,  and 
rises  from  the  spines  of  the  last  cervical  and  upper  two  or 
three  thoracic  vertebrce  as  well  as  from  the  supraspinous 
ligaments  joining  these  spines.  The  muscle  runs  outwards 
and  downwards  to  the  ribs,  from  the  second  to  the  fifth 
inclusive,  a  little  outside  the  angles. 

The  Serratus  Posticus  Inferior  is  the  lower  part,  and 
rises  from  the  lumbar  fascia  over  the  loins  rather  than 
directly  from  the  vertebral  spines.  The  muscle  runs  up- 
wards and  outwards,  and  is  inserted  into  the  lower  four  ribs 
just  outside  the  margin  of  the  erector  spinse. 

Reflect  both  these  muscles  and  try  to  find  a  delicate 
nerve  plexus  derived  from  the  intercostals  by  which  they 
are  supplied. 

The  Splenius  Sheet  rises  from  the  lower  part  of  the 
hgamentum  nuchse  as  high  as  the  level  of  the  third  cervical 
vertebra,  the  upper  four  or  five  thoracic  spines  and  the 
supraspinous  ligament  joining  their  tips.  It  is  inserted  into 
the  outer  two-thirds  of  the  superior  curved  line  of  the 
occipital  bone  and  the  outer  surface  of  the  mastoid  process 
deep  to  the  sterno-mastoid.  As  this  insertion  is  hidden  by 
that  of  the  sterno-mastoid,  it  is  necessary,  in  order  to  see  it, 
to  cut  through  the  tendinous  insertion  of  the  latter  muscle 
along  the  superior  curved  line  for  about  two-thirds  of  its 
breadth.  Be  very  careful,  however,  not  to  cut  through  those 
anterior  fibres  of  the  sterno-mastoid  which  are  attached  to 
the  mastoid  process.  This  part,  which  is  inserted  into  the 
head,  is  called  the  splenius  capitis,  and  the  muscles  of  the 
two  sides  diverge,  leaving  a  V-shaped  gap,  like  the  opening 
of  a  waistcoat,  in  which  the  com  plexus  is  exposed. 

When  the  sheet  is  too  broad  for  it  all  to  gam  an  insertion 
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into  the  skull,  the  lower  part  is  inserted  into  the  posterior 
tubercles  of  the  transverse  processes  of  those  cervical  vertebrae 
which  are  nearest,  namely,  the  upper  one,  two  or  three,  and 
this  part,  when  present,  is  known  as  the  splenius  colli 
[M.  splenius  cervicis]. 

The  whole  sheet  is  supplied  by  the  posterior  primary 
divisions  of  the  spinal  nerves  in  relation  with  it.  Notice 
that  the  great  occipital  nerve  does  not  pierce  the  splenius, 
though  the  third  occipital  does. 

The  Erector  Spince  [M.  sacrospinalis]  is  one  great  mass 
below  rising  from  the  posterior  part  of  the  inner  surface  of 
the  iliac  crest,  from  the  posterior  sacro-ihac  hgaments,  the 
posterior  surface  of  the  sacrum  and  the  sacral,  lumbar  and 
lower  thoracic  spines.  No  useful  purpose  is  served  by 
learning  the  whole  of  the  insertions,  since  they  are  very 
variable  and  of  little  or  no  practical  importance. 

It  will  be  noticed  that  the  lower  part  of  the  mass  is 
covered  by  a  strong  aponeurosis— the  posterior  lamella  of 
the  lumbar  fascia— [¥.  lumbodorsalis],  but  this  cannot  be 
cleaned  away  satisfactorily  since  the  muscle  rises  from  its 
deep  surface.  Running  upwards,  the  mass  divides  mto 
three  columns,  of  which  the  outer  is  known  as  the  ^l^o- 
costalis  [M.  iho-costalis  lumborum],  and  is  inserted  into  the 
lower  six  ribs  at  their  angles. 

Rising  just  internal  to  these  insertions  are  other  tendons 
which  run  up  to  the  angles  of  the  upper  six  ribs  and  form 
the  accessorius  [M.  ilio-costalis  dorsi].  This  m  its  turn  is 
succeeded  by  the  cervicalis  ascendens,  rising  internal  to  the 
accessorius  from  the  upper  six  ribs,  and  being  inserted  into 
the  posterior  tubercles  of  some  of  the  lower  cervical  trans- 
verse processes.  .      •    i    i  i. 

The  middle  column  of  the  erector  spmse  is  the  largest, 
and  is  called  the  longissimus  dorsi,  while  the  most  internal 
is  the  spinalis  dorsi.  This  latter  is  so  called  because  it  is 
entirely  attached  to  spines ;  it  is  a  narrow  muscle  rismg  irom 
the  lumbar  and  lower  thoracic,  and  being  ii^serted  mto  the 
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-picj.  3.  —  Diagram 

OF    THE  EuECa'OR 

Sein^  Muscles. 
The  middle  of 
THE  three  Divi- 
sions IS  OMITTED 
ON  THE  Right 
Side  and  pdt  in 
alone  on  the 
Left. 

I.e.  Ilio-costalis. 

Ac.  Accessorius. 

C.A.  Cervicalis  As- 
cendens. 

Sp.D.  Spinalis  Dorsi. 

Sp.G.  Spinalis  Colli. 

L.D.  Longissimus 
Dorsi. 

Ext.  Ins.  External 
series  of  Inser- 
tions. 

Int.    Ins.  Internal 
series    of  Inser- 
tions. 
T.M.  Trachelo-mas- 
toid. 

Tr.  Colli.  Transver- 

salis  Colli. 
Comp.  Coniplexus. 
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upper  thoracic  spines.  It  is  not,  as  a  rule,  continued  into  the 
neck,  and  is  only  imperfectly  separated  from  the  longissimus 
dorsi  and  the  subjacent  semispinalis. 

The  Longissimus  Dorsi  is  the  part  of  the  erector  spinJB 
which  is  left  after  the  ilio-costalis  and  spinahs  divisions  have 
been  separated.  Draw  it  inward  and  a  series  of  insertions 
into  the  ribs  between  the  tubercles  and  angles  will  be  seen, 
while  on  drawing  it  outward  a  series  of  slips  into  the  trans- 
verse processes  of  the  thoracic  vertebrae  will  be  easily  traced. 
This  muscle,  therefore,  has  an  external  and  internal  set  of 
insertions.  As  soon  as  the  three  columns  of  the  erector 
spinas  have  been  localised,  and  before  anything  has  been  cut 
away,  the  posterior  primary  divisions  of  the  thoracic  nerves 
should  be  traced. 

With  the  exception  of  the  first  cervical,  the  last  two 
sacral  and  the  coccygeal  nerves,  each  posterior  primary 
division  divides  into  an  external  and  an  internal  branch, 
and  in  the  thoracic  region  the  longissimus  dorsi  lies 
between  these  branches,  so  that  the  outer  ones  must  be 
sought  between  the  outer  and  middle  columns  of  the 
erector  spinse,  and  the  inner  branches  between  the  middle 
and  inner  columns. 

In  the  upper  six  thoracic  nerves  the  internal  branch 
becomes  cutaneous,  while  in  the  lower  six  it  is  the  external, 
though  the  transition  is  seldom  a  very  sharp  one,  since  in  the 
mid-thoracic  region  it  is  often  found  that  both  internal  and 
external  branches  supply  the  skin. 

It  is  for  this  reason  that  the  dissectors  of  the  upper  ex- 
tremity were  asked  to  leave  intact  the  second  and  eighth 
thoracic  posterior  cutaneous  branches.  In  tracing  the  in- 
ternal branch  of  the  second  thoracic  nerve  (see  Fig.  4),  iiotice 
that  it  does  not  pass  quite  close  to  the  longissimus  dorsi  and 
its  upward  continuations,  the  complexus  and  transversalis 
sheet,  because  there  are  some  rather  long  oblique  muscular 
slips  which  rise  from  the  transverse  processes  and  are  m- 
serted  into  spinous  processes  some  distance  higher  up.  These 
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form  the  semispinalis,  and  are  only  found  m  the  upper 
thoracic  (semispinalis  dorsi)  and_  cervical  regions  (semi- 
spinalis  colli)  [M.  semispinalis  cervicis].  .      .  , 

On  the  inner  side  of  the  second  and  followmg  internal 


Fig.  4.  Diagram  of  the  Posterior  Phimary  Division  op  this 

Second  Thoracic  Nerve. 

Sc.G.  Sympathetic  Ganglion.  P.P.D.  Posterior  Primary  Division. 
4. P.D.  Anterior  Primary  Division.  G.Asc.  Cervicalis  Ascendens.  Long.  D. 
Longissimus  Dorsi.  Tr.  Transversalis  Colli  and  Trachelo-mastoid. 
Sp.  Spinalis.  C.  Complexus.  S.Sp.  Semispinalis.  M.  Multifidus. 
Splen.  Splenius.  Ser.  Post.  Sjrratus  Posticus.  Rh.Min.  Rhomboideus 
Minor.    Bh.Maj.  Rhomboideus  Major.    Trap.  Trapezius. 

branches,  and  deep  to  the  spinalis  dorsi  or  inner  column  of 
the  erector  spinre,  is  the  mtdtifidus  spince,  a  muscle  which 
also  runs  from  the  transverse  to  spinous  processes,  hut  has 
shorter  fibres  than  those  of  the  SBmispinalis.  Unlike  the 
last  muscle,  it  is  more  massive  in  the  lower  part  of  the  spinal 
region  than  in  the  upper. 

If  the  cutaneous  branch  of  the  eighth  thoracic  nerve  be 
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now  followed  it  will  serve  as  a  type  of  the  course  of  the 
external  branches  from  the  seventh  to  the  twelfth. 

In  the  upper  three  lumbar  nerves  the  external  branches 
continue  to  supply  the  skin  as  they  do  in  the  lower  thoracic 
region,  but  these  branches  pierce  the  ilio-costahs  and  appear 


Fig.  5.— Diagram  of  the  Posterior  Primary  Division  of  the 
Eighth  Thoracic  Nerve. 

4.  PD    Anterior  Primary   Division.     P.P.D.   Posterior  Primary 
Division.    Sc.G.  Sympathetic  Ganglion.    I.G.  ■ 
Accessorius      Lonq.D.   Longissimus   Dorsi.     M.   Multifidus  Spmse. 
is    Semispinalis'  Dorsi.  ^ Sp.  Spinalis  Dorsi.     Lat.D.  Latissimus 
Dorsi.    Tr.  Trapezius. 

at  its  outer  border,  after  which  they  cross  the  crest  of  the 
ihum  to  supply  the  skin  of  the  buttock. 

In  the  lower  lumbar  nerves  there  are  very  few  cutaneous 
fibres,  but  where  they  do  supply  skin  it  is  by  means  of  the 

internal  branches. 

The  course  of  the  sacral  and  coccygeal  nerves  will  be 
examined  by  the  dissectors  of  the  lower  extremity. 

It  must  not  be  thought  that,  because  either  the  external 
or  internal  branches  of  the  posterior  primary  divisions  supply 
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skin,  they  are  necessarily  entirely  cutaneous.  A  good  woit 
ino-  generalisation  is  that  the  outer  two  columns  of  the 
erector  spina,  are  supplied  by  the  external  branches  while 
the  spinalis  dorsi  and  multifidus  spina,  are  supplied  by  the 

'""^  The  outer  column  of  the  erector  spinse  has  been  followed 
up  into  the  neck  as  the  cervicalis  ascendens.  The  outer 
series  of  insertions  of  the  longissimus  dorsi  is  not  continued 
into  the  neck  at  all,  but  the  inner  series  is  prolonged  by 
three  muscles,  the  trachelo-mastoid,  transversahs  colli,  and 
complexus.  All  of  these  rise  from  the  transverse  processes 
of  the  upper  thoracic  and,  higher  up,  from  the  articular 
processes  of  the  lower  cervical  vertebrae.  In  addition  to 
these  the  complexus  very  often  has  a  few  slips  of  origm  from 
the  lower  cervical  spines  (see  Fig.  3). 

The  Trachelo-mastoid  [M.  longissimus  capitis]  runs  up 
from  this  origin  to  the  outer  side  of  the  mastoid  process,  and 
is  easily  recognised  as  the  only  muscle  between  the  splenius 
and  the  complexus.  It  is  sometimes  called  the  transversalis 
capitis. 

The  Transversalis  Colli  [M.  longissimus  cervicis]  is  in- 
separably blended  with  the  last  muscle  at  its  origin,  and  is 
inserted  into  the  posterior  tubercles  of  most  of  the  cervical 
transverse  processes. 

The  Complexus  [M.  semispinalis  capitis]  runs  up  to  the 
space  between  the  superior  and  inferior  curved  lines  on  the 
occipital  bone.  Its  inner  part  forms  a  fairly  distinct  muscle 
with  a  fleshy  belly  above  and  below  and  a  central  tendon ; 
this  is  known  as  the  biventer  cervicis. 

At  the  insertion  of  the  outer  border  of  the  complexus 
look  for  the  occipital  artery,  which  passes  superficial  to  the 
muscle.  Close  to  this  point  the  artery  gives  off  the  arteria 
princeps  cervicis  [ramus  descendens],  a  branch  which  divides 
into  smaller  superficial  and  deep  branches  running  down  on 
the  corresponding  surfaces  of  the  complexus. 

The  cervicalis  ascendens,  transversalis  colli,  and  trachelo- 
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mastoid  muscles  should  now  be  cut,  and  their  nerves  from 
the  posterior  primary  divisions  of  the  cervical  nerves 
found. 

The  Levator  Anguli  ScapulcB  [M.  levator  scapuhe]  has 
been  defined  in  its  lower  part  by  the  dissectors  of  the  upper 
extremity.  Do  not  displace  it  more  than  is  really  necessary, 
as  it  forms  a  large  part  of  the  floor  of  the  posterior  triangle. 
It  usually  rises  from  the  posterior  tubercles  of  the  upper 
three  cervical  transverse  processes. 

The  levator  anguli  scapulas  should  be  gently  drawn  aside 
in  order  to  examine  the  attachments  of  the  scalenus  medius 
and  posticus  [MM.  scaleni  medius  et  posterior].  These 
muscles  are  very  closely  blended  at  their  upper  attachments, 
but  below  they  may  be  separated  easily  enough,  since  the 
posticus  is  attached  to  the  second  rib  behind  the  attachment 
of  the  serratus  magnus.  Cut  it  through  near  its  lower 
attachment,  and  then  the  upper  part  may  be  traced  to  the 
posterior  tubercles  of  the  cervical  transverse  processes,  usually 
the  lower  three. 

The  scalenus  medius  is  attached  below  to  the  first  rib 
just  behind  the  groove  in  which  the  subclavian  artery  and 
lower  trunk  of  the  brachial  plexus  lie.  Above,  it  is  attached 
to  the  posterior  tubercles  of  most  of  the  cervical  transverse 
processes ;  most  commonly  to  all  except  the  first  and  last. 
Some  fibres  of  the  scalenus  medius  end  in  the  fibrous  backing 
{Sibsons  fascia)  which  strengthens  the  dome  of  the  pleura. 
When  these  are  very  distinct  they  are  sometimes  called  the 
scalenus  pleuralis. 

The  terms  "origin  and  insertion"  have  been  purposely 
avoided  in  describing  these  scalene  muscles  since  they  pro- 
bably act  equally  well  in  either  direction. 

The  middle  and  posterior  scalenes  are  innervated  from 
the  anterior  primary  divisions  of  the  cervical  nerves,  third 
to  the  seventh,  but  it  is  better  to  leave  the  search  for  these 
until  later. 

The  six  muscles  which  are  attached  to  the  posterior 
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tubercles  of  the  transverse  processes  may  now  be  reviewed. 
Their  relative  positions  and  approximate  attachments  are 
mdicated  in  the  accompanying  table,  the  muscles  bemg 
placed  in  their  order  from  before  backward. 


Cervical  Traus.  Processes. 

Ventral  Side. 

1 

1 

2 

3 

4 

5 

6 

7 

1.  Scalenus  Medius 

2.  Scalenus  Posticus 

3.  Levator  Ang.  Scap.  . 

4.  Splenius  Colli  .       .       •  • 

5.  Cervicalis  Ascendens 

6.  Transversalis  Colli  . 

.  Dorsal  Side. 

The  Posterior  Primary  Divisions  of  the  Cervical  Nerves 
divide  into  external  and  internal  branches  just  as  the  thoracic 
do,  but  the  internal  are  of  more  importance,  because  from 
the  second  to  the  fifth  they  become  cutaneous,  while  the 
sixth,  seventh,  and  eighth  cervical  posterior  primary  divisions 
have  no  cutaneous  supply  at  all. 

Some  of  the  cutaneous  branches  may  possibly  have  been 
damaged  by  the  dissector  of  the  upper  extremity  in  reflecting 
the  trapezius,  but  the  great  occipital,  which  is  the  cutaneous 
portion  of  the  internal  branch  of  the  second,  will  be  easily 
found  piercing  the  complexus  and  running  upwards  and 
outwards  to  join  the  occipital  artery.  A  little  distance  below 
and  internal  to  this  the  cutaneous  branch  of  the  third 
cervical  nerve  pierces  the  complexus  and  often  communi- 
cates with  the  second. 

When  the  complexus  is  cut  the  nerve  may  be  traced 
between  it  and  the  semispinalis  colU. 

The  fourth  and  fifth  internal  branches  have  the  same 
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relation,  but  the  sixth,  seventh,  and  eighth  resemble  the 


V  y  A.I  M.        Sc.  ScA. 


Fig  6  —Diagrammatic  Section  through  the  Back  of  the  Right  Side 
*  OP  the  Neck  to  expose  the  Oouuse  op  the  Posterior  Division 

OF  THE  Fourth  Cervical  Nerve. 
ACV  Body  of  Fourth  Cervical  Vertebra.     L.G.  Longus  Colli. 

R.GA.'Ma.  Rectus  Capitis  Anticus  Major.     V.A.  Vertebral  Artery. 

V  V  Vertebral  Vein.    A.LM.  Anterior  Intertransverse  Muscle.   1  J.M. 

Posterior  Intertransverse  Muscle.    A.G.A.  Ascending  Cervical  Artery. 

&  Svm,  athetic.   Sc.A.  Scalenus  Anticus.   S.M.  Sterno-mastoid  Muscle. 

Q-  Irtirior  Root  Ganglion  in  its  Sheath    P.P.!)  Posterior  Primary 

Division  of  Fourth  Cervi^^al  Nerve.   Sc.M.  Scalenus  Medius    T.C.  Trans- 
Colli.    E.Br.  External  Branch  of  Nerve.    I  Br  Internal  Branch 

of  Nerve    P.a^.  Profunda  Cervicis  Artery    ^-P-  Articular  Process. 

M.s  7ndS.S  MultifidusandSemispinalis.   G'.  Complexus.   bpl.  Splemns. 

L.'a'.S.  Levator  Anguli  Scapula.    Trap.  Trapezius. 

thoracic  nerves  in  passing  between  the  semispinalis  and  the 
subjacent  multifidus. 
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The  external  branches  will  be  found  external  to  the  corn- 
plexus,  supplying  the  transversalis  colU,  trachelo-mastoid, 
splenius,  and  complexus. 

At  this  stage  it  may  be  well  to  recapitulate  the  chiet 
points  in  relation  to  the  posterior  primary  divisions,  leaving  the 
first  cervical  and  sacral  nerves  for  subsequent  exammation. 

1.  All  the  posterior  primary  divisions  of  the  cervical 
(except  the  first),  the  thoracic  and  lumbar  nerves  divide 
into  external  and  internal  branches,  which  embrace  the 
longissimus  dorsi  in  the  trunk  and  the  complexus  in  the 
neck.  Below  the  fifth  cervical  the  semispinalis  is  also  re- 
ceived into  the  fork. 

2.  Both  external  and  internal  branches  are  muscular, 
although  only  one  of  them  is  cutaneous. 

3.  In  the  upper  half  of  the  body  (as  low  as  the  sixth 
thoracic)  the  internal  branches  supply  the  skin. 

4.  In  the  lower  half  of  the  body  (below  the  sixth  thoracic) 
the  external  branches  supply  the  skin. 

5.  The  lower  three  cervical  and  lower  two  lumbar  nerves 
give  off  no  posterior  cutaneous  branches  as  a  rule. 

Superficial  to  the  semispinalis,  which  ends  abruptly  at  the 
spine  of  the  axis,  the  profunda  cervicis  artery  [A.  cervicalis 
profunda]  will  be  found  running  up  to  anastomose  with  the 
deep  branch  of  the  arteria  princeps  cervicis  of  the  occipital 
already  mentioned.  It  is  a  branch  of  the  superior  inter- 
costal, itself  a  branch  of  the  subclavian,  and  it  passes  back 
above  the  neck  of  the  first  rib  and  below  the  transverse 
process  of  the  seventh  cervical  vertebra,  having  the  multi- 
fidus  and  semispinalis  colli  internal  to  it  and  the  scalenus 
medius  external. 


SUBOCCIPITAL  TRIANGLE 

Localise  the  spine  of  the  axis  where  the  semispinalis 
colli  ends,  and  also  the  transverse  process  of  the  atlas  about 
2  inches  external  to,  and  a  little  above,  it. 
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The  suboccipital  triangle  is  formed  by  the  rectus  capitis 
posticus  major  muscle  internally,  the  obliquus  superior 
above  and  externally,  and  the  obliquus  inferior  below  and 
externally. 

The  Obliquus  Capitis  Inferior  is  easily  found  by  folio  w- 


Occipital 
Aj-tery 


Superior 
Oblique 


Spleniua, 
Capitis 


Sterno- 
mastoid 


Digastric 


Spinal  Acces- 
sory Nerve 


KCC. 

Arch  of  Atlas 


Complejcus 


Trapezius 

Rectus  Capitis 
Posticus  Minor 

_  Great  Occipital 
Nerve 

Rectus  Capitis 
Posticus  Major 

Suboccipital 
Nerve 

Vei-tebral  Artery 


Inferior  Oblique 


Semisptnalis 


Fig.  7.— Dissection  of  the  Suboccipital  Triangle. 

in.  the  great  occipital  nerye,  which  curves  round  its  lower 
border  The  muscle  passes  nearly  horizonta  ly  from  the 
spine  of  the  axis  to  the  transverse  process  of  f^^  ^'l^' 
cleaning  it  look  out  very  carefully  for  a  branch  of  the  sub- 
occipital nerve,  which  comes  out  of  the  triangle  and  enters 
it  near  its  upper  border. 
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The  Obliquus  Capitis  Superior  runs  from  the  transverse 
process  of  the  atlas  to  the  occipital  bone  between  the  superior 
and  inferior  curved  lines,  and  under  cover  of  the  outer  edge 
of  the  complexus.  Look  for  a  twig  from  the  suboccipital 
nerve  near  its  inner  border. 

The  Rectus  Gapitis  Posticus  Major  [M.  R,  C.  Posterior 
Major]  runs  from  the  spine  of  the  axis  to  the  inferior 
curved  line  of  the  occipital  bone  deep  to  the  insertion  of 
the  obliquus  superior.  Its  nerve,  also  derived  from  the 
suboccipital,  enters  it  on  its  superficial  surface  and  is  of  fair 
size  (see  Fig.  7). 

In  cleaning  these  muscles  the  suboccipital  plexus  of  veins, 
into  which  the  occipital  vein  drains,  will  be  much  in  the 
way,  and  great  care  must  be  taken  to  find  any  of  the  twigs 
of  the  suboccipital  nerve. 

The  upper  cut  end  of  the  complexus  should  now  be 
replaced  in  order  to  realise  that  this  muscle  alone  forms 
the  roof  of  the  triangle.  When  this  has  been  done  it  may 
be  cut  short  in  order  to  get  it  out  of  the  way,  and  its 
insertion  into  the  inner  part  of  the  space  between  the 
superior  and  inferior  curved  lines  noted. 

The  floor  of  the  suboccipital  triangle  is  formed  below  by 
the  posterior  arch  of  the  atlas,  and  above  by  the  posterior 
occipito-atlantal  ligament  running  up  from  it  to  the  occipital 
bone. 

Put  a  dried  atlas  into  the  relative  position  of  that  in  the 
body  and,  comparing  the  two  specimens,  notice  that  the 
vertebral  artery  [A.  vertebralis],  in  this  its  third  part,  comes 
through  the  vertebrarterial  foramen,  and  then  runs  inwards 
just  above  the  posterior  arch,  having  the  superior  articular 
process  of  the  atlas  immediately  in  front  of  it.  As  it  reaches 
the  inner  side  of  the  process  the  artery  pierces  the  posterior 
occipito-atlantal  ligament  and  is  then  lost  to  view. 

Now  follow  any  of  the  branches  of  the  suboccipital  nerve 
[N.  suboccipitalis]  which  have  been  found  to  the  main 
trunk.   This,  which  is  the  posterior  primary  division  of  the 

VOL.  I.  g 
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first  cervical  nerve,  mil  be  seen  coming  out  beUveen  the 
vprtebral  artery  and  the  posterior  arch  of  the  atlas. 
verteDiai  cULtjij        .-u^/fuirrq  ^Ko-e  of  the  vertebral  artery 

:f  the  Itls  bounding  tte  triangle  have  been  seen  tbese 

„i:^^f:1:alLUe,l.i^— -^^^^^^^ 

posticus  major.  JX^'^Ci ftL  m™ 
of  them. 

EXPOSURE  OF  THE  SPINAL  CORD 

from  the  posterior  surfaces  of  the  | 
Glean  the  muscles  .^^^.„^7.  ^  processes. 

vertebrales  posteriores]  lymg  close  to  the 

the  vertebrre.  K.,.on)  V.  the  lower  part  of  the 

ti.ranr.rtrbriln1':Sr;^no.erLe^ 

the  table.  fhrnu«^h  the  lamina  close 

Make  a  longitudmal  saw-cut  ^^.^     the  saw  so 

to  the  articular  processes  on  each  side,  slantu  , 
hat  its  edge  is  directed  a  httle  awards. 
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Begin  the  cut  in  the  upper  lumbar  region  where  it  is 
most  easily  made,  and  as  soon  as  two  or  three  laminae  are 
cut  through  on  each  side  raise  them  by  dividing  the  liga- 
mentum  subflavum  between  the  third  and  fourth  lumbar 
laminae. 

Now  fix  the  chain  hooks  firmly  into  the  raised  neural 
arches,  and  let  one  dissector  forcibly  retract  them  toward  the 
head,  while  the  other  with  the  bone  forceps  and  saw  divides 
the  rest,  one  after  another.  In  this  way  it  is  easy  to  see  how 
much  cutting  is  required,  and  there  is  very  little  risk  of 
injuring  the  dura  mater. 

With  care  the  work  may  be  carried  right  up  to  the  atlas 
without  injuring  any  of  the  spiiaal  nerves.  The  lower  lumbar 
and  sacral  laminaj  may  then  be  removed  until  the  whole 
length  of  the  spinal  dura  mater  is  exposed.  This  latter  part 
of  the  work  is,  in  our  experience,  best  done  with  the  chisel, 
though  different  manipulators  find  that  they  can  work  best 
with  different  implements. 

The  elastic  ligamenta  subfiava  [LI.  flava]  should  be  ex- 
amined ;  they  join  the  laminas  together  and  end  laterally  at 
the  articular  processes,  where  they  form  the  inner  part  of  the 
capsular  ligament. 

In  order  to  expose  completely  the  dura  mater,  some  fat 
and  the  dorsal  or  posterior  part  of  the  extradural  venous 
plexus  [plexus  venosi  vertebrales  interni]  must  be  cleared 
away.  Finally,  the  posterior  arch  of  the  atlas  should  be 
divided  on  each  side  with  bone  forceps,  where  the  vertebral 
artery  is  grooving  it,  and  the  piece  carefully  removed. 

The  next  stage,  after  noticing  the  cylindrical  bag  which 
the  dura  mater  forms,  is  to  lay  it  open  in  its  whole  length 
from  the  foramen  magnum  to  its  pointed  termination  oppo- 
site the  second  or  third  sacral  vertebra.  This  should  be 
done  by  a  median  dorsal  incision,  but  great  care  must  be 
taken  not  to  injure  the  delicate  arachnoid  which  lies  quite 
close  to  its  deep  surface.  The  best  plan  is  for  each  dissector 
to  take  a  pair  of  forceps  and  hold  up  the  membrane  after 
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the  first  tentative  incision  has  been  made,  then  one  of  them 
with  a  sharp  scalpel  slits  it  open  from  withm. 

Notice  that  the  spinal  dura  mater  shows  three  marked 
points  of  contrast  with  that  within  the  cranium  _ 

Firstly,  it  does  not  form  the  periosteum  of  the  spmai 
canal  as  the  cranial  does  of  the  skull  .„w.nPP 

Secondly,  no  venous  spaces  are  found  m  its  substance 
It  has,  however,  been  noticed  that  an  extradural  plexus  ot 


USp. 


vm  8 -Diagrammatic  Section  through  the  Cord  and 
ITS  Membranes. 

T,.e  dura  ^'-^ '-'f  ..^i.  S  b^^i^i  te.""=''™^ 

Lint  SpL°de„s.  Subarachno.d  Sp.«, 

spinal  duia  ™fj ,  /  ^^^11  ^],ile  the  periosteum  of  the 

:;itiran:;u»^^^e  oU,i  o.  ..0.  .a,™  .^at 

membrane.  4.  ;a  tVint  there  are  no  internal 

The  third  point  of  contrast  is,  tbat  tneie  ai« 
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from  the  foramen  magmim  to  the  second  or  third  sacral 
vertebra. 

At  its  lower  pointed  end  the  dura  mater  blends  with  the 
fikim  terminale  of  the  cord, which  is  continued  down  for 
about  2  inches  to  the  posterior  surface  of  the  coccyx,  thus 
anchoring  the  apex  of  the  dural  sac  (see  Fig.  11). 


Fig.  9.— Dissection  op  the  Spinal  Cord  in  the  Upper 
Thoeacic  Region  from  behind. 

Fed.  Pedicle.    L.Dent.  Ligamentum  Denticulatum.    A.B.  Anterior 
Nerve  Root.    P.R.O.  Posterior  Root  Ganglion. 

Where  the  spinal  nerves  leave  the  dura  mater  they  have 
separate  sleeves  for  the  anterior  and  posterior  roots.  Open 
up  one  or  two  of  the  intervertebral  foramina  by  cutting  away 
the  articular  processes  with  a  chisel  or  forceps  (parrot-bill 
forceps  are  very  useful  here  if  available);  this  will  expose 
the  ganglia  on  the  posterior  nerve  roots  which  lie  in  the 
foramina.  Each  of  these  nerve  roots  is  surrounded  by  a 
sleeve  of  the  dura  mater  which   becomes   the   sheath  of 
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the  root  iust  before  the  ganglion  is  reached.  SHt  one  open 
to  verify  this.  When  looked  at  from  outside  the  dura 
mater  the  sleeves  on  the  anterior  and  posterior  I'oots  look 
like  one  sleeve,  because  they  are  connected  by  fibrous 

tissue  • 

The  Arachnoid  [arachnoidea  spinalis]  is  a  very  delicate 
transparent  membrane  lying  quite  close  to  the  dura  mater 
and  often  thickened  in  old  subjects  by  delicate  calcified 
plates.    It  absolutely  cuts  off  the  subdural  space  from  the 
subarachnoid  [cavum  subarachnoidalej  which  lies  inside  it 
and  contains  the  cerebro-spinal  fluid  (see  Fig.  8).    Pick  up 
the  arachnoid  and  open  it  as  the  dura  mater  was  opened  on  y 
keep  a  little  to  one  side  of  the  mid  line.  Smce  the  arachnoid 
nes'so  close  to  the  dura  mater,  it  is  obvious  tbat  the  lower 
hmit  of  the  subarachnoid  space  will  be  at  practically  the 
ame  level  as  that  of  the  subdural  already  determined. 
N^ice  that,  on  reflecting  the  arachnoid,  its  subarachnoid 
fpace  contains  delicate  trabecule  which  become  ma^ed  int 
a  definite  septum  in  the  mid  hue  behmd.    This  is  he 
seX^n  postiLm,  and  a  knowledge  of  its  presence  prompted 
the  advice  that  the  arachnoid  should  be  divided  a  httle  to 
nnp  side  of  the  middle  line.  .  e 

The  P«  Spinalis  is  rather  thicker  than  that  o 

the  brain,  and  closely  invests  the  cord.  Betwe- th  — 
and  posterior  roots  of  the  spinal  nerves  look  foi  the  tiga 
Zll  denticulate,  which  are  lateral  ^l^-ts  of  the  p^a  mate 
runninff  out  to  join  the  dura  mater  on  each  side.   >leai  me 
atte  the  sheets  end  in  twenty-one  pairs  of  processes  g.va>g 
each  the  appearance  of  the  edge  of  a  saw,  the  pomts  ben,g 
taohtd  tfthe  dura  mater^  -^ile  the  back  of  the  s  w  . 
turned  toward  the  cord.   They  obviously  keep  the 
the  middle  of  the  subarachnoid  space  (see  ing.  J). 

In  the  upper  part  of  the  dissection  look  very  careful  y  for 
the  posterior'^oot'^ot  the  first  cervical  nerve  it  is  sometime^ 
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very  lar.-c.  This  is  not  surprising  when  it  is  remembered 
ho^J  sm.3l  the  cutaneous  supply  of  the  first  cervical  nerve  is 


Posterior  Eoot 
of  First  Nerve 


Arcti  of 
Atlas  (cut) 


Ligameatum 
Denticulatum 


Inferior 
Vermis 


Lobe  of 
Cerebellum 


Spinal  Accessory 
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Vertebral  Artery- 


Dura  Mater 

Spinal  Ganglion 
on  Second  Nerve 

Paramedian 
Sulcus 

Posterior  Spinal 
Artery 

Posterior  Median 
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Postero-lateral 
Sulcus 


Fig.  10.— Dissection  of  the  Cervical  Region  op  the 
Spinal  Cord. 

(Ill  this  specimen  the  posterior  root  of  the  first  nerve  was 
unusually  large.) 

and  how  often  it  is  non-existent,  while  from  the  second  the 
back  of  the  scalp  is  largely  supplied. 

In  front  of,  deep  to,  the  posterior  roots  of  the  upper  throe 
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or  four  cervical  nerves,  the  spinal  part  of  the  spinal  accessory 
[ramus  internus  nervi  accessorii]  will  be  seen  running  up  to 
the  foramen  magnum  and  receiving  twigs  from  the  lateral 
part  of  the  cord.  As  the  nerve  ascends  it  will  be  seen  to  lie 
between  the  posterior  nerve  roots  and  the  ligamentum  denti- 
culatum  (see  Fig.  10). 

Now  trace  the  vertebral  artery  from  where  it  was  left  in 
the  dissection  of  the  suboccipital  region.  The  posterior  arch 
of  the  atlas  and  posterior  occipito-atlantal  ligament  have 
been  removed,  so  that  the  artery  may  be  followed  easily  to 
the  outer  surface  of  the  dura  mater  through  which  it  dis- 
appears after  giving  off  a  posterior  meningeal  branch  [ramus 
menmgeus],  which,  like  all  the  other  meningeal  arteries,  is 
extradural. 

On  turning  to  the  inner  side  of  the  opened  dura  mater 
the  artery  is  not  seen  coming  through  until  the  ligamentum 
denticulatum  is  cut  away.  Then  it  is  seen  to  have  pierced 
the  dura  mater  obliquely,  and  to  have  reflected  a  good  deal 
of  the  deep  fibrous  layers  of  the  latter  on  to  its  own  coats. 

As  soon  as  the  vertebral  artery  has  pierced  the  dura 
mater,  it  gives  off  the  posterior  spinal  branch  [A.  spinahs 
posterior],  which  runs  downwards,  often  being  in  front  of  one 
or  two  spinal  posterior  roots,  but  later  on  passmg  between  two 
of  them  to  gain  its  permanent  position  behind  the  posterior 
roots. 

Now  take  a  general  survey  of  the  sp>inal  cord -from 
behind,  and  notice  that  it  begins  at  the  foramen  magnum 
and  ends  opposite  the  lower  border  of  the  first  lumbar 
vertebra. 

In  an  adult  male  it  measures  about  eighteen  inches. 

In  the  cervical  and  lower  thoracic  regions  it  thickens  to 
form  the  cervical  and  lumbar  enlargements  [intumescentia 
cervicahs  et  lumbalis],  where  the  nerves  for  the  great  hmb 

plexuses  come  off. 

Below  it  tapers  to  an  apex  forming  the  conus  nudullans, 
from  which  the  intradural  part  of  the  filum  terminate  runs 


Conus  Medullaris 


Dura  Mater 


Filum.  Terminale 


Cauda  Equina 


Level  of 
1st  L.  Spine 


2nd  L.  Sp. 


3rd  L.  Sp. 


4th  L.  Sp. 


5th  L.  Sp. 


1st  Sacral  Sp. 


2nd  S.  Sp. 


Fig.  11.— Lower  End  of  the  Dura  Mater  laid  open  to 
SHOW  THE  Cauda  Equina. 
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down  to  the  apex  of  the  dural  sheath,  ah-eady  localised  at  the 
level  of  the  second  or  third  sacral  vertebra.  The  conus  itself 
is  opposite  the  twelfth  thoracic  spine.  The  filum  terminale 
is  hidden  by  the  great  mass  of  nerve  roots  which  are  run- 
ning down  from  the  lumbar  enlargement  to  the  openings  in 
the  dural  sheath  opposite  their  respective  intervertebral 
foramina.  It  is  important  to  notice  that,  no  matter  how 
long  a  posterior  root  may  be,  its  ganglion  always  lies  m  the 
intervertebral  foramen.  This  mass,  from  its  likeness  to  a 
horse's  tail,  is  known  as  the  cauda  equina,  and  the  filum 
terminale  may  be  distinguished  from  any  of  the  surrounding 
nerves  by  its  ghstening  appearance  and  median  position.  ^ 

The  intradural  part  of  the  filum  measures  about  eight 
mches,  and,  as  the  extradural  has  already  been  found  to 
measure  two,  the  total  length  of  the  structure  is  ten  mches. 

Now  remove  the  spinal  cord  by  cutting  through  all  the 
nerve  roots  and  dividing  it  at  the  level  of  the  foramen 
magnum ;  the  filum  terminale  will  be  divided  among  the 
nerves  of  the  cauda  equina. 

Directions  for  the  subsequent  examination  of  the  spmal 
cord  are  given  now,  though  it  may  be  found  convenient  to 
put  the  cord  away  in  the  brain  jar  for  the  present  and  to 
go  on  to  the  spinal  canal  (see  p.  31). 

Examination  of  the  Spinal  Coed 

Looked  at  from  in  front,  the  linea  splendens,  within  the 
substance  of  Avhich  the  single  anterior  spinal  m^tery  [K. 
spinalis  anterior]  is  embedded,  is  seen  in  the  mid  Ime.  This 
is  a  glistening  thickening  of  the  pia  mater  m  front  of  the 
anterior  median  fissure  of  the  cord. 

In  the  upper  part  the  formation  of  the  artery  by  the 
union  of  two  branches,  one  from  each  vertebral,  may  be 

made  out.  ^    •    ,.\  -a 

Cut  through  the  linea  splendens  exactly  in  the  mid 
ventral  Ime  and  gently  insert  a  seeker.    This  will  open  up 
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the  antero-median  fissure  [Fissura  mediana  anterior]  of  the 
cord  into  which  the  deeper  layer  of  the  pia  mater  is  reflected. 

A  nttle  distance  to  each  side  of  the  mid  ventral  Ime  is 
the  antero-lateral  sulcus  [S.  lateralis  anterior]  where  the 
anterior  nerve  roots  emerge.  Apart  from  the  exit  oi  tJae 
nerve  roots  the  sulcus  would  hardly  be  noticeable. 


A.Sp.A. 


A.M.F. 


A.L.S. 


A.N.R. 


P.N.R 


P.M.S. 


\ 

Para.M.S. 


P.L.S. 


Tig.  12.— Diagrammatic  Suction  of  the  Spinal  Cord  to  show 
THE  Markings  on  its  Surface. 

A.M.F.  Antero-median  Fissure.  A.Sp.A.  Anterior  Spinal  Artery. 
A.L.S.  Antero-lateral  Sulcus.  A.N.B.  Anterior  Nerve  Roots.  P.M.S. 
Postero-meclian  Sulcus.  P.L.S.  Postero-lateral  Sulcus.  P.N.R.  Pos- 
terior Nerve  Root.  P.Sp.A.  Posterior  Spinal  Artery.  Para.M.S. 
Paramedian  Sulcus. 


Working  round  to  the  back,  the  posterior  nerve  roots  are 
seen  entering  the  postero-lateral  sulcus  [S.  lateralis  posterior], 
which  is  rather  better  marked  than  the  antero-lateral,  and 
the  bundles  of  posterior  roots  lie  in  a  single  line  while  those 
of  the  anterior  form  a  double  line.  It  is,  however,  quite 
difficult  to  distinguish  the  two  roots  in  this  way. 

Just  behind  the  posterior  roots  are  the  posterior  spinal 
arteries,  of  which  there  ar^6^*5^«^on  either  side.  They 
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begin  as  branches  of  the  vertebral.  These  anterior  and 
posterior  spinal  arteries  are  only  the  main  stems  of  a 
delicate  peripheral  arterial  plexus  which  is  reinforced  along 
the  nerve  roots  by  delicate  radicular  branches  given  off 
from  the  vertebral,  intercostal  and  first  lumbar  arteries. 
This  plexus  needs  very  fine  injecting  to  show  it  up,  and 
is  accompanied  by  an  equally  delicate  peripheral  venous 
plexus  draining  into  radicular  veins. 

In  the  mid  line  behind  is  the  posterior  median  sulcus 
[sulcus  medianus  posterior],  which,  unlike  the  anterior, 
marks  a  mere  septum,  and  has  no  reduplication  of  pia 
mater  in  it.  BetAveen  it  and  the  postero-lateral  sulcus  look 
for  a  delicate  linear  depression,  best  marked  in  the  upper 
part  of  the  cord,  called  the  paramedian  sulcus  [sulcus  in- 
termedins posterior],  and  indicating  the  separation  of  the 
columns  of  Goll  and  Burdach  in  the  white  matter  of  the 
cord. 

In  distinguishing  the  front  fi-om  the  back  of  a  spinal 
cord  removed  from  the  body,  the  following  points  should  be 
specially  attended  to  : — 

1.  If  the  spinal  nerves  are  long  enough  to  show  the 
ganglia  on  the  posterior  roots,  the  matter  is  settled  at  once. 

2.  The  hnea  splendens  on  the  front  of  the  cord.  ^ 

.  3.  The  single  anterior  spinal  and  double  posterior  spinal 
arteries. 

4.  The  posterior  nerve  roots  coming  off  in  a  single  hue 
from  the  postero-lateral  sulcus,  while  the  anterior  form  a 
double  line.    This  needs  very  close  observation. 

Now  make  a  transverse  section  of  the  cord  in  the  mid 
thoracic  region;  this  is  its  narrowest  part,  and  here  it  is 
practically  circular,  having  a  diameter  of  about  10  mm. 
Notice  that  the  grey  matter  is  enclosed  in  the  white  and  has 
the  appearance  of  an  H,  the  crossbar  of  which  is  nearer  the 

front  of  the  cord. 

This  crossbar  is  the  grey  commissicre  [C.  anterior 
grisea],  and  is  divided  into  anterior  and  posterior  parts  by 
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Ventral 


the  central  canal  of  the  cord  only  just  visible  to  the  naked 
eye. 

The  uprights  of  the  H  form  the  anterior  and  posterior 
horns  [columna  anterior  and  posterior],  of  which  the  anterior 
are  shorter  and  broader  than  the  posterior. 

The  posterior  horns  diverge  somewhat  and  very  nearly 
reach  the  surface  of  the  cord  at  the  postero-lateral  sulcus. 
At  their  tips  they  have  a  trans- 
lucent appearance,  due  to  the 
presence  of  the  substantia  gela- 
tinosa  of  Rolando,  while  at  their 
bases  they  are  rather  broadened 
on  their  medial  aspect,  close  to 
the  grey  commissure,  by  a  column 
of  cells  best  marked  in  this  region 
and  known  as  the  posterior  vesi- 
ctdar  or  Clarke's  column  [nucleus 
dorsalis]. 

Notice  that  the  anterior  horns 
do  not  nearly  reach  the  surface 
of  the  cord,  and  that,  although 
they  are  distinctly  broader  than  the  posterior,  they  are  not 
more  than  twice  as  broad. 

The  white  matter  surrounds  the  grey,  and  is  mapped  out 
into  various  tracts,  which  do  not  concern  us  here,  since  they 
are  not  visible  to  the  naked  eye  and  depend  on  embryo- 
logical,  pathological,  and  experimental  evidence  for  their 
determination. 

The  anterior  and  posterior  r)iedian  fissures,  however,  are 
visible,  and  it  will  be  noticed  how  much  broader  though 
shallower  the  former  is  than  the  latter. 

On  looking  at  the  anterior  median  fissure  carefully,  the 
reduplication  of  the  pia  mater  into  it  is  evident.  At  its 
bottom  it  does  not  reach  the  grey  commissure,  but  leaves 
room  for  the  white  matter  to  communicate  across  the  mid 
line,  thus  forming  the  white  commissure. 


Dorsal 


Fig.  13. — Diagrammatic  Sec- 
tion  THROUGH  THE  SPINAL 

Cord  in  the  Thoracic 
Eegion. 


Ventral 
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The  posterior  median  fissure,  on  the  other  hand,  though 
much  narroAver,  reaches  the  grey  commissure. 

Now   make  a  section 
through  the  cervical  en- 
largement   of    the  cord 
whence  the  big  nerves  for 
the  brachial  plexus  come 
off.    Here  the  transverse 
diameter  is  much  greater 
than  the  antero-posterior, 
measuring  12  to  14  mm. 
The  anterior  horns  are 
Fig.  14.— Diagrammatic  Section  of  much  broader  than  in  the 
Spinal  Cord  through  the  Cer-  ^y^^^,^qIq   region,  and  are 
vicAL  ENLARGEMENT.  prolonged  outwards  for  a 

considerable  distance,  the  outward  prolongation  being  some- 
times known  as  the  lateral  horn  [columna  laterahs]. 

The  posterior  horns  are  narrower  and  do  not  bulge  near 
the  grey  commissure,  since 
Clarke's  column  is  practi- 
cally confined  to  the  thoracic 
region 


Dorsal 


Ventral 


In  the  white  matter  the 
para-median  sulcus  is  best 
seen  in  this  region,  and  a 
dehcate  septum  may  some- 
times be  made  out  running 
forwards  and  inwards  from 
it,  cutting  off  the  column 

of  Goll  [fasciculus  gracilis],  Section  of 

which   lies    close   to    tne     spx^^l  cord  through  the  Lumbar 
postero-median  fissure,  from  Enlargement. 
the  column   of  Burdach 

[fasciculus  cuneatus]  lying  between  the  septum  and  the 

posterior  horn  (see  Fig.  12).  ,     ,        r,  .i,,  i„mbar 

A  section  should  next  be  made  through  the  lumbar 


Dorsal 
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enlargement  of  the  cord,  which  differs  from  the  cervical  in 
having  its  antero-posterior  and  transverse  diameters  nearly 
equal,  so  that,  although  the  cord  is  enlarged,  the  flattened 
appearance  so  characteristic  of  the  cervical  enlargement  is 


wantnisf- 


A  striking  feature  is  the  much  greater  proportion  of  grey 
to  white  matter  than  in  either  of  the  other  regions.  The 
anterior  horns  are  actually  larger  than  those  of  the  cervical 
enlargement,  but  the  thing  which  enables 
the  experienced  eye  at  once  to  recognise 
the  lumbar  cord  is  the  massive  appear- 
ance of  the  posterior  horns. 

The  dissector  will,  of  course,  re- 
member that  the  lumbar  enlargement 
is  situated  in  the  lower  thoracic  region 
of  the  spmal  canal. 

A  section  through  the  conus  medul- 
laris,  whence  the  lower  sacral  nerves  are 
rising,  shows  a  still  further  increase  of 
grey  matter  at  the  expense  of  white,  the 
anterior  and  posterior  horns  are  practi- 
cally equal  in  size,  while  the  grey  commissure  is  very  much 
thicker  than  in  any  other  region. 


Fig.  16.  —  Diagram- 
matic Section 
through  the 
Spinal  Cord  at 
THE  Level  of  the 
GoNus  Medul- 

I.ARIS. 


Interior  of  the  Spinal  Canal 

After  the  spinal  cord  has  been  removed,  the  empty  dural 
sheath  should  be  reviewed  and  its  limits,  particularly  its 
lower  one  at  the  level  of  the  second  or  third  sacral  vertebra, 
more  carefully  determined. 

It  should  then  be  carefully  removed  from  above  down- 
wards, and  the  anterior  part  of  the  extradural  2'>lci^uts  of 
veins  looked  for. 

The  veins  of  this  plexus  are  numerous,  thin-walled  and, 
especially  in  the  lumbar  region,  tortuous. 

Two  anterior  longitudinal  spinal  veins  should  be  sought, 
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one  on  each  side,  behind  the  bodies  of  the  vertebrae.  These 
are  connected  by  cross  branches  opposite  the  bodies  of  the 
vertebri-e,  passing  between  them  and  the  posterior  common 
hgament  so  that  the  arrangement  is  sometimes  spoken  of  as 
the  spinal  venous  ladder. 

Each  anterior  longitudinal  vein  receives  the  veins  emerg- 
ino-  from  the  cord  and  sends  communicating  branches  back 
to  the  dorsal  extradural  plexus  already  noticed  (see  p.  19). 
Besides  this,  at  each  intervertebral  foramen  a  draining  branch 
runs  outwards  to  the  vertebral,  intercostal,  or  lumbar  vein  as 

the  case  may  be. 

Notice  the  Posterior  common  ligament  [Lig.  longitudinale 
posterius]  which  runs  down  behind  the  bodies  of  the  verte- 
bra. It  begins  at  the  back  of  the  body  of  the  axis,  but 
above  that  its  continuation  is  known  as  the  posterior  occipito- 
axial  ligament.  In  the  cervical  region  it  is  ribbon-like,  but 
in  the°thoracic  and  lumbar  it  becomes  serrated,  widenmg 
out  opposite  the  discs  where  it  is  attached  and  narrowmg 
opposite  the  centra,  from  which  it  is  separated  by  the  trans- 
verse connecting  branches  of  the  extradural  plexus.  These 
latter  of  course  represent  the  rungs  of  the  ladder  m  the 
simile  already  suggested. 

Cut  through  the  ligament  opposite  the  bodies  ot  one  or 
two  lumbar  vertebrae,  and  notice  that  the  transverse  vems 
receive  large  tributaries,  called  vence  basis  vertehxe,  commg 
out  of  the  foramina  in  the  bodies  of  the  vertebrae  and  being 
of  considerable  importance,  since  the  cancellous  tissue  of  the 
vertebral  centra  is  the  chief  seat  of  the  blood-forming  red 
marrow.  At  this  stage  the  body  should  be  turned  upon  its 
back. 


DISSECTION  OF  THE  POSTERIOR  TRIANGLE 
OF  THE  NECK 

It  is  important  that  the  posterior  triangle  should  not  be 
left  long  undissected.  because,  as  soon  as  the  dissectors  of  the 


THE  NECK 


33 


upper  limb  have  finished  their  axilla,  they  will  saw  through 
the  clavicle  and  remove  the  extremity.'  As  this  seriously 
interferes  with  the  relations  of  the  triangle,  its  dissection 
should  be  taken  in  hand  as  soon  as  the  body  is  finally  placed 
on  its  back. 

Place  a  block  beneath  the  shoulders  and  hook  the  face 
over  to  the  opposite  side,  thus  making  the  neck  tense.  If 
the  dissector  of  the  upper  extremity  is  not  at  work,  pull 
down  the  shoulder  as  much  as  possible ;  later  on  it  will  be 
realised  how  gTeat  a  difference  this  makes  to  the  contents 
of  the  triangle. 

Surface  Anatomy.— Through  the  skin  the  outline  of 
the  sterno-mastoid  is  seen,  with  the  clavicle  below  and  the 
mastoid  process  above.  The  edge  of  the  trapezius  is  not 
as  evident  as  that  of  the  sterno-mastoid,  but  it  should  be 
understood  that  in  the  undissected  state  the  posterior  triano-le 
is  a  very  narrow  space,  often  not  more  than  half  an  inch 
across,  until  the  lower  part  is  reached. 

The  external  jugular  vein  is  often  seen  in  life  throuo-h 
the  skin.  Its  superficial  landmark  is  a  line  drawn  from  the 
angle  of  the  jaw  to  the  middle  of  the  clavicle. 

Dissection.— Make  a  skin  incision  from  the  mastoid 
process  to  the  inner  end  of  the  clavicle.  Do  not  cut  too 
deeply,  because  of  the  underlying  platysma  muscle. 

From  the  lower  end  of  this  incision  make  another,  through 
the  skm  only,  along  the  line  of  the  clavicle  if  this  incisiSn 
has  not  been  made  already  by  the  dissector  of  the  upper 
extremity.  Reflect  the  flap  of  skin  thus  outlined  until  the 
anterior  edge  of  the  trapezius  is  exposed  (see  cuts  4  and  5 
Fig.  17).  ' 

The  platysma  muscle  is  now  seen  as  a  very  delicate  sheet 
running  downwards  and  backwards  from  the  mouth  reo-ion 
and  passing  superficial  to  the  clavicle.  Divide  this  below 
and  reflect  it  upwards,  noticing  how  very  thin  it  is 

In  dissecting  it  up  notice  that  there  is  loose  cellular 
tissue  deep  to  it  which  collapses  into  a  definite  sheet  as  the 

c 
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platysma  is  removed.  It  is  this  sheet  which  is  known  as 
the  invest  ing  layer  of  the  deej)  cervical  fascia. 

Embedded  in  this  cellular  tissue  is  the  external  jugular 
vein,  lying  in  the  line  already  indicated  (p.  33),  and  pro- 
bably only  coming  into  the  lower  part  of  the  dissection.  As 
this  vein  is  traced  down  it  will  be  seen  to  reach  the  posterior 


6. 


Fig.  17.— Skin  Incisions  for  the  Dissection  of  the 
Head  and  Neck. 

border  of  the  sterno-mastoid  and  then  to  sink  deeper  and 
deeper  into  the  cellular  tissue  until  it  is  lost  to  view  behind 
the  clavicle.  There  is  no  definite  place  at  which  it  can  be 
said  to  pierce  the  deep  fascia,  since  this  fascia  is  really 
cellular  tissue  and  the  vein  is  always  embedded  in  it. 

The  act  of  following  the  vein  will  have  exposed  the 
posterior  border  of  the  sterno-mastoid,  and  this  should  now 
be  cleaned  very  carefully  because  of  the  nerves  in  relation 
to  it. 

The  transverse  cervical  nerve  [N.  cutaneus  colli]  turns 
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Ficr.  18.— Dissection  of  Posterior  Triangle. 

SoV^lrr.^^^^n''-/^^^^^'  ^^^S-  ^'^^^  Auricular  Nerve. 

t^.O.N.  Small  Occipital  Nerve.  Sp.  Splenius  Sheet.  Tr.  Trapezius 
S.C.A   Superficial  Cervical  Artery.    L.A.S.  Levator  Anguli  Scam 

^r±!t:Zs^Sl' ^'ts'^  Oi.o-l/yoid  Muscle, 

and  Nerve.    N.R.  Nerie  fo  Rl  omboklf "  P  t/T'So  ^Tlto'*'^''-^ 
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round  the  middle  of  this  border  and  runs  forward  deep  to 
the  external  jugular  vein. 

The  great  auricular  nerve  [N.  auricularis  magnus]  runs 
upwards  and  forwards  from  the  same  place,  and  is  usually 
found  parallel  to  and  a  little  above  the  external  jugular 
vein. 

The  small  occipital  nerve  [N.  occipitalis  minor]  runs 
upwards  and  a  Uttle  backwards  also  from  about  the  middle 
of  the  posterior  border  of  the  sterno-mastoid,  its  course 
being  parallel  to  this  border. 

Cutaneous  twigs  from  any  or  all  of  these  nerves 
should  be  looked  for,  supplying  the  skin  of  the  posterior 
triangle. 

Lower  down,  nearer  the  attachment  of  the  sterno-mastoid, 
a  descending  nerve  will  be  found  running  to  the  skin  super- 
ficial to  the  manubrium  sterni;  this  is  the  suprasternal 
descending  branch  of  the  cervical  plexus  [N.  supraclavicu- 
laris  anterior]. 

The  supraclavicular  [N.  supraclavicularis  medius]  de- 
scending branch  is  more  external  and  divides  into  many 
twigs  which  cross  the  clavicle,  while  more  externally  still 
are  the  supra-acromial  branches  [N.  supraclavicularis  pos- 
terior] passing  to  the  skin  of  the  shoulder. 

Follow  up  the  external  jugular  vein  as  far  as  the  limits 
of  the  dissection  allow,  and  in  cleaning  it  look  for  some 
small  lymphatic  nodes  or  glands,  as  they  are  often  called, 
lying  close  to  it.  These  are  the  superficial  cervical  nodes 
[Lymphoglandulae  cervicales  superficiales]. 

Now  define  the  anterior  edge  of  the  trapezius  all  the  way 
up,  and  clean  away  the  fat  and  cellular  tissue  near  each 
structure  as  it  is  found. 

The  spinal  accessory  (11th  cranial)  nerve  [N.  accessorius] 
is  the  most  important  structure  in  the  upper  part  of  the 
triangle,  and  is  sometimes  accidentally  cut  in  operations  for 
the  removal  of  deep  lymphatic  nodes. 

The  surface  marking  of  the  nerve  is  from  midway 
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between  the  angle  of  the  jaw  and  the  mastoid  process  to 
the  middle  of  the  posterior  border  of  the  sterno-mastoid. 
If  this  line  is  prolonged  until  it  meets  the  trapezius,  it  is 
not  far  off  the  nerve. 

The  spinal  accessory  is  often  mistaken  for  the  supra- 
acromial  in  the  examination  room,  but  it  enters  the  trapezius 
on  its  deep  surface,  while  the  supra-acromial  passes  super- 
ficially. Spinal  accessory  communicating  branches  run 
outwards  and  join  the  eleventh  nerve  in  the  posterior 
triangle  and  also  deep  to  the  trapezius  ;  they  come  from 
the  third  and  fourth  cervical  spinal  nerves. 

The  deep  cervical  lymphatic  nodes,  which  make  it  so 
important  to  know  the  exact  course  of  the  spinal  accessory 
nerve,  are  normally  deep  to  the  sterno-mastoid,  though, 
when  they  enlarge,  they  protrude  into  the  posterior  triangle. 
They  will  be  seen  better  later  on. 

The  posterior  belly  of  the  omo-hyoid  muscle  should  next 
be  found;  it  runs  across  the  lower  part  of  the  triangle  in 
a  direction  downwards  and  outwards,  appearing  from  under 
cover  of  the  sterno-mastoid  about  an  inch  above  the  clavicle. 
It  divides  the  posterior  triangle  into  two  parts,  of  which  the 
upper  is  known  as  the  occipital  and  the  lower  as  the  supra- 
clavicular triangle. 

Look  for  the  nerve  to  the  posterior  belly  of  the  omo- 
hyoid with  great  care;  it  lies  just  behind  the  muscle  or 
tendon  as  it  comes  from  under  cover  of  the  sterno-mastoid ; 
its  presence  in  a  dissection  generally  indicates  a  good 
dissector. 

Now  clean  the  occipital  part  of  the  posterior  triano-le 
and  examine  its  floor.  In  doing  this  several  twigs  of  the 
Superficial  cervical  artery  [A.  cervicalis  superficialis]  will 
be  seen,  and  to  some  of  them  small  lymphatic  nodes  are 
attached.  The  muscles  forming  the  floor  of  this  triano-lo 
arc  the  Splenius  capitis,  Levator  anguli  scapula.  Scalenus 
posticus,  and  Scalenus  medius  from  above  downwards  and 
then-  fibres  all  run  downwards,  outwards,  and  backwards' 
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None  of  their  attachments  can  at  present  be  seen.  The 
boundary  between  the  two  first  muscles  is  difficult  to  deter- 
mine, but  the  splenius  capitis  generally  extends  for  about  1^ 
inch  from  the  apex  of  the  triangle.  In  cleaning  the  levator 
anguli  scapulae  look  out  for  its  nerve,  which  comes  from 
the  third  and  fourth  cervical  and  enters  the  muscle  on 
its  exposed  surface.  The  Scalenus  posticus  is  sunk  in 
a  smaU  triangle  between  the  levator  scapulae  and  the 
scalenus  medius.  Its  attachments  have  been  studied 
already  (p.  12). 

In  cleaning  the  scalenus  medius  look  out  for  two  nerves 
piercing  it;  the  larger  one  is  either  a  part  or  the  whole 
of  the  posterior  thoracic  [N.  thoracalis  posterior]  or  nerve 
of  Bell,  while  the  smaller  is  the  nerve  to  the  rhomboids 
[N.  dorsalis  scapulae],  which  pierces  the  muscle  above  and 
behind  the  last.  This  nerve  runs  down  close  to  the  lower 
border  of  the  levator  anguli  scapulae  to  which  it  gives  off 
a  few  branches.  On  its  way  it  is  joined  and  accompanied 
by  the  posterior  scapular  artery  [A.  circumflexa  scapulae], 
one  of  the  two  branches  of  the  transversalis  colli,  itself  a 
branch  of  the  thyroid  axis  (see  Fig.  18). 

The  transversalis  colli  generally  divides  on  the  scalenus 
medius  into  posterior  scapular  and  superficial  cervical 
branches,  though  sometimes  the  former  comes  off  directly 
from  the  third  part  of  the  subclavian. 

Now  dissect  the  small  Supraclavicular  Triangle, 
keeping  the  arm  pulled  down  as  much  as  possible.  If  the 
shoulder  is  pushed  up  the  triangle  is  non-existent,  since  its 
upper  boundary,  the  omo-hyoid,  lies  behind  its  lower,  the 
clavicle. 

The  most  important  structures  in  this  space  are  the  third 
part  of  the  subclavian  artery  and  the  brachial  plexus. 

lite  third  part  of  the  suhclavian  artery  [A.  subclavia] 
may  be  marked  out  superficially  by  taking  a  point  from 
half  to  one  inch  above  the  clavicle  along  the  posterior  border 
of  the  sterno-mastoid,  and  drawing  a  line  with  a  slight  con- 
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vexity  outwards  from  there  to  the  middle  of  the  lower  edge 
of  the  clavicle.  This  part  of  the  artery  really  ends  at  the 
outer  border  of  the  first  rib,  so  that  the  whole  of  it  is  not 
seen  in  this  dissection  however  much  the  arm  is  pulled 
down. 

As  this  is  the  first  large  artery  met  with  in  the  dissection 
of  the  head  and  neck,  the  writer  may  here  point  out  the 
advantage  of  adopting  a  system  in  observing  and  afterwards 
recalling  relations.  A  list  of  the  more  important  kinds  of 
structures  should  be  run  through  for  each  aspect  of  the 
artery  and,  after  the  relations  have  been  once  carefully 
observed,  the  mere  mention  of  the  kind  of  structure  will 
probably  suggest  the  actual  relation  with  very  little  mental 
effort. 

Under  no  circumstances  should  a  student  attempt  to 
learn  the  relations  of  arteries  by  heart  from  a  book;  they 
should  be  looked  at  and  thought  out  until  they  become  real 
images  in  the  mind. 

Relations  are  either  direct  or  indirect;  the  former  are 
actually  m  contact,  the  latter  nearly,  but  not  quite,  so. 
Logical  accuracy  in  these  details  must  not  be  hoped  for, 
because,  strictly  speaking,  the  only  direct  relation  of  most 
arteries  is  the  cellular  tissue  surrounding  them. 

Again,  relations  may  change  with  change  in  the  position 
of  a  part,  so  that  when  the  relations  of  an  artery  or  other 
structure  are  asked  for  in  an  examination  it  is  usually  with 
the  view  of  giving  the  candidate  a  chance  of  showing  his 
knowledge  of  the  relative  positions  of  the  more  important 
structures. 

Applying  these  remarks  to  the  third  part  of  the  sub- 
clavian artery  the  following  relations  will  be  found : — 

In  Front. — (The  body  always  supposed  to  be  in  the  erect 
position.) 

Bones. — Clavicle. 

MtscZes.— Platysma,  Omo-hyoid  (sometimes),  Subclavius 
(Avhen  the  arm  is  raised). 
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Fihroios  Structures. — Cervical  Fascia. 
Arteries. — Suprascapular. 

Veins. — External  Jugular  and  Suprascapular.  (These 
veins  sometimes  form  quite  a  plexus  in  front  of  tlie  artery 
and  cause  a  good  deal  of  trouble  in  tying  it.) 

E.J.V 


Fig.  19. — Belations  of  the  Third  Part  of  the 
Subclavian  Artery. 

E.J.V.  External  Jugular  Vein.  S.M.  Sterno-uiastoid  Muscle.  Br.Pl. 
Brachial  Plexus.  N.S.  Nerve  to  Subclavius.  Sc. A.  Scalenus  Anticus. 
(7Z.  Clavicle.  Isi  i?.  First  Rib.  yl../.  F.  Anterior  Jugular  Vein.  Snb.V. 
Subclavian  Vein.  Sub. A.  Subclavian  Artery.  S.S.A.  Suprascapular 
Artery.  S.S.V.  Suprasc vpular  Vein.  S.S.N.  Suprascapular  Nerve. 
O.H.  Omo-hyoid.    Tr.  Trapezius. 

]\ferves. — Nerve  to  Subclavius,  Supraclavicular  Nerves 
(indirect). 

Glandular  and  other  >S^TOcitM'es.— Supraclavicular  Lymph 
Nodes. 

These  structures  should  be  verified  with  a  good  deal  of 
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care,  since  they  are  met  with  in  the  operation  for  ligature 
of  the  third  part  of  the  subclavian  artery. 

In  recomisine  them  it  will  be  noticed  that  the  cervical 
fascia  is  merely  condensed  cellular  tissue,  and  not  a  fibrous 
sheet  unless  it  is  artificially  made  into  one  by  dissection. 

The  suprascapular  artery  [A.  transversa  scapula?]  is  on 
its  way  outwards  from  the  thyroid  axis,  and  lies  just  behmd 
the  clavicle,  to  which  it  gives  sometimes  one,  sometimes  two, 
nutrient  branches.  The  artery  may  be  followed  outwards 
and  backwards  through  the  cellular  tissue  deep  to  the  tra- 
pezius, accompanying  the  suprascapular  nerve  and  posterior 
belly  of  the  omo-hyoid  muscle  to  the  notch  in  the  upper 
border  of  the  scapula. 

The  external  jugular  vein  passes  down  on  its  way  to 
the  subclavian  vein,  but  the  latter  is  not  seen,  since  it  lies 
altogether  below  the  level  of  its  artery  and  quite  behind  the 
clavicle. 

The  transversalis  colli  and  suprascapular  veins  open 
into  the  outer  side  of  the  external  jugular  vein,  but  their 
position  is  not  very  constant. 

The  anterior  jugular  vein  [V.  jugularis  anterior]  should 
be  sought  coming  from  under  cover  of  the  sterno-mastoid 
and  opening  into  the  inner  side  of  the  external  jugular  close 
to  its  termination.  These  veins  are  of  special  importance  in 
the  living  body,  because,  if  cut,  there  is  danger  of  air  being 
sucked  into  them — a  very  dangerous  accident. 

The  nerve  to  the  suhclavius  is  very  small,  and  runs  down 
quite  close  to  the  outer  edge  of  the  sterno-mastoid ;  it  passes 
behind  the  clavicle  to  enter  the  deep  surface  of  the  suh- 
clavius. 

The  supraclavicular  lymph  nodes  are  fairly  large  and 
numerous ;  they  receive  vessels  coming  up  from  the  axilla 
and  shoulder  region  as  well  as  those  from  the  posterior 
triangle. 
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The  Posteeior  Relations  of  the  Third  Part  op 
THE  Subclavian  Artery 

Bones. — First  Rib. 

Misc^es.— Scalenus  Medius  and  first  serration  of  the 
Serratus  Magnus. 

Fibrous  Structures. — Cellular  tissue. 
Arteries  and  Veins. — None. 

Nerves.— The  Eighth  Cervical  and  First  Thoracic  Nerves 
joining  to  form  the  lower  trunk  of  the  brachial  plexus. 

Glandular  and  other  Structures. — None. 

It  is  very  important  to  realise  how  much  the  first  rib 
slopes  downwards;  the  slope  of  its  so-called  upper  surface 
is  the  same  as  that  of  the  so-called  anterior  surface  of  the 
manubrium  sterni. 

The  lower  trunk  of  the  plexus  lies  right  down  on  the  rib, 
and  is  often  mistaken  for,  and  tied  instead  of,  the  artery  m 
operations  on  the  dead  body.  To  avoid  making  this  mistake 
later  on,  the  dissector  should  find  the  outer  edge  of  the 
scalenus  anticus,  a  muscle  which  is  not  really  in  the  pos- 
terior triangle,  since  its  edge  is  just  behind  that  of  the  sterno- 
mastoid.  Follow  this  edge  down  with  the  finger  until  the 
first  rib  is  reached,  when  the  artery  is  the  structure  im- 
mediately behind  the  finger. 

The  first  serration  of  the  serratus  magnus  is  a  muscle 
which  is  often  unexpected  in  this  region.  It  is  easily 
distinguished  by  the  horizontal  direction  of  its  fibres, 
which°form  the  floor  of  the  supraclavicular  triangle.  A 
separate  twig  of  the  posterior  thoracic  nerve  is  generally 

seen  entering  it. 

The  Superior  Relations  of  the  Third  Part  of  the 
Subclavian  Artery  are  not  very  numerous ;  still  it  is  well 
to  go  through  the  usual  routine. 

Bones.— ^  one. 

ifuscies.— Omo-hyoid. 

Fibrous  Structures.— CeWnlav  tissue. 
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^r«e?"ies.— Transversalis  Colli  (probably  indirect). 
Veins. — Transversalis  Colli. 

Nerves. — The  greater  part  of  the  Brachial  Plexus. 

Glandular  and  other  Structures.— Some  of  the  Supra- 
clavicular Lymph  Nodes. 

The  only  Lower  Relation  of  the  artery  is  the  First  Rib. 

The  composition  of  the  Brachial  plexus  should  be  studied 
with  the  dissector  of  the  upper  extremity,  who  by  this  time 
will  have  his  axilla  well  exposed.  The  middle  third  of  the 
clavicle  should  be  removed,  leaving  the  attachments  of  the 
sterno-mastoid  and  trapezius  untouched,  but  removing  with 
the  clavicle  a  good  deal  of  the  subclavius  muscle.  In  doing 
this  the  nerve  to  the  subclavius  may  be  traced  to  its  muscle. 

It  will  now  be  seen  that  the  subclavian  vessels  and 
brachial  plexus  pass  from  the  neck  into  the  axilla  through 
a  triangular  aperture  formed  by  the  first  rib  internally,  the 
clavicle  in  front  and  the  scapula  behind. 

Define  the  outer  edge  of  the  scalenus  anticus  just  behind 
that  of  the  sterno-mastoid. 

Coming  out  between  the  scalenus  anticus  and  medius  are 
the  anterior  primary  divisions  of  the  5th,  Qth,  1th,  and 
8th  cervical  nerves,  while  a  large  contribution  from  the  first 
thoracic  nerve  ascends  in  front  of  the  shaft  of  the  first  rib 
close  to  its  neck. 

The  fifth  and  sixth  nerves  join  together  to  form  the  upper 
trunk,  the  seventh  goes  on  as  the  middle  trunk,  while  the 
eighth  cervical  and  first  thoracic  nerves  join  to  form  the 
lower  trunk  (see  Fig.  20). 

The  formation  of  these  three  trunks  generally  takes  place 
close  to  the  outer  edge  of  the  scalenus  anticus. 

After  a  short  course  each  trunk  divides  into  anterior  and 
posterior  secondary  divisions.  It  is  convenient  to  speak 
of  these  as  "secondary"  to  avoid  any  mental  confusion 
with  the  primary  division  which  each  nerve  undergoes  on 
emerging  from  the  spinal  canal. 

The  anterior  secondary  divisions  of  the  upper  and  middle 
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trunks  join  to  form  the  outer  cord  of  the  plexus,  that  of  the 
lower  trunk  becomes  the  inner  cord,  while  the  posterior 
secondary  divisions  of  all  three  trunks  unite  to  form  the 
'posterior  cord.  It  is  usual  to  speak  of  upper  and  lower 
trunks  and  inner  and  outer  cords,  because  the  plexus  is  gradu- 
ally curving  downwards  to  reach  the  axilla. 

The  level  of  the  clavicle  corresponds  roughly  to  the 


Fig.  20.- -DiAGRAir  of  Brachial  Plexus  to  .show  the 
Different  Parts. 

5,  6,  7,  8.  The  fifth,  sixth,  seventh,  and  eighth  Cervical  Nerves 
(anterior  primary  divisions).  1.  The  part  of  the  Anterior  Primary  Divi- 
sion of  the  First  Thoracic  Nerve  entering  the  Plexus.  S.T.,  M.T.,  l.T. 
The  Superior,  Middle,  and  Inferior  Trunks.  A.8.D.  The  Anterior 
Secondary  Divisions.  P.S.D.  The  Posterior  Secondary  Divisions.  E.G. 
External  Cord.    P.O.  Posterior  Cord.    I.C.  Internal  Cord. 

formation  of  the  cords,  but  the  dissector  will  readily  under- 
stand that  no  two  plexuses  are  exactly  alike,  and  that  the 
clavicle  may  easily  be  raised  or  depressed. 

All  the  branches  of  this  plexus,  as  of  the  others,  are 
anterior  (ventral)  or  posterior  (dorsal),  and  this  is  the.  case 
even  when  they  come  off*  before  the  anterior  and  posterior 
secondary  divisions  separate.  (In  Fig.  21  all  the  dorsal 
branches  are  black.) 
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The  only  branches  which  concern  the  dissector  of  the 
posterior  triangle  are:  (1)  the  nerve  to  the  rhomboids; 
(2)  the  nerve  to  the  subclavius;  (3)  the  posterior  thoracic 
nerve ;  (4)  the  suprascapular  nerve. 


U  M. 

Fig.  21.— The  Composition  of  the  Brachial  Plexus. 

(The  ventral  nerves  are  white,  the  dorsal  blacky.) 

5,  6,  7,  8,  1.  The  Cervical  and  Thoracic  Nerves.  Rh.  Nerve  to 
Rhomboids.  P.Th.  Posterior  Thoracic.  Siihc.  Nerve  to  Subclavius. 
Suf.  Suprascapular  Nerve.  8.,  S'.,  S".  The  Upper,  Middle,  and  Lower 
Subscapular  Nerves.  E.A.Th.  External  Anterior  Thoracic  Nerve. 
I.A.Th.  Internal  Anterior  Thoracic  Nerve.  3I.C.  Musculo-cutaneous 
Nerve.  M.  Median  Nerve.  U.  Ulnar  Nerve.  I.C.  Internal  Cutaneous 
Nerve.  L.I.C.  Lesser  Internal  Cutaneous  Nerve.  G.  Circumflex  Nerve. 
M.8.  Musculo-spiral  Nerve. 

Of  these  the  nerve  to  the  subclavius  alone  is  anterior  or 
ventral.  Both  it  and  the  suprascapular  nerve  may  be  seen 
coming  off"  the  junction  of  the  fifth  and  sixth  cervical  nerves 
to  form  the  upper  trunk,  while  the  origins  of  the  other  two 
cannot  at  present  be  seen  since  they  pierce  the  scalenus 
medius. 
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The  suprascapular  nerve  then  runs  outwards  and  down- 
wards above  the  level  of  the  rest  of  the  plexus  (see  Fig.  19). 
It  may  be  worth  while  to  insist  once  more  on  the  fact  that 
the  suprascapular  nerve,  the  suprascapular  artery,  and  the 
omo-hyoid  muscle  converge  on  the  suprascapular  notch; 
while  the  nerve  to  the  rhomboids,  the  posterior  scapular 
artery,  and  the  levator  anguli  scapulae  muscle  converge  on 
the  upper  angle  of  the  scapula. 

When  the  posterior  scapular  artery  rises  from  the  third 
part  of  the  subclavian,  it  usually  passes  between  the  trunks 
or  cords  of  the  plexus. 

THE  SCALP 

Now  that  the  body  is  on  its  back  the  student  will  see 
how  diflficult  it  is  to  reach  the  occipital  region  satisfactorily, 
and  he  will  appreciate  the  advantage  of  having  dissected 
this  part  already. 

Before  bewinninsr  the  actual  dissection  the  followincr 
landmarks  should  be  carefully  identified : — 

A.  Median  Landmarks 

1.  Nasion. — The  mid  point  of  the  naso-frontal  suture  at 
the  root  of  the  nose. 

2.  Bregma. — Easily  localised  by  passing  a  piece  of  string 
vertically  across  the  head  from  a  point  just  in  front  of  one 
ear  to  the  other ;  a  slight  depression  is  sometimes  felt  at  this 
site. 

3.  External  Occiintal  Protuberance  [protuberantia  occi- 
pitalis externa]. — At  the  junction  of  the  scalp  and  neck; 
often  difficult  to  feel  in  females. 

4.  Lambda. — The  point  at  which  the  parietal  and  occi- 
pital bones  meet  in  the  mid  line  about  a  hand's-breadth 
(2|  to  3  inches)  above  the  external  occipital  protuberance. 
Here,  too,  a  slight  depression  may  sometimes  be  felt. 
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B.  Latehal  Landmarks  (symmetrical) 

1.  Supraorhital  margin  [margo  -  supraorbitalis]. — Just 
below  the  eyebrow,  with  the  supraorhital  notch  [incisura 
supraorbitalis]  at  the  junction  of  the  inner  and  middle 
thirds.  Sometimes  a  foramen  replaces  the  notch,  which 
then  cannot  be  felt. 

2.  External  Angular  Process. — Where  the  supraorbital 
margin  joins  the  malar  bone.  The  suture  here  may  usually 
be  felt  through  the  skin. 

3.  Supraciliary  Eminence  [arcus  superciliarisj. — A  little 
above  the  eyebrow,  better  marked  in  the  male,  and  situated 
in  front  of  the  frontal  air  sinus,  which  lies  between  the  two 
tables  of  the  frontal  bone. 

4.  Frontal  Eminence  [tuber  frontale]. — About  an  inch 
above  the  supraciliary,  usually  more  prominent  in  the 
female,  and  forming  the  greatest  convexity  of  the  forehead 
on  each  side. 

5.  Temp)oral  Crest  [linea  temporalis]. — Running  upwards 
and  then  backwards  from  the  external  angular  process. 
This  can  be  traced  for  some  little  distance  in  the  male,  but 
less  distinctly  in  the  female. 

6.  Upper  Border  of  Zygoma.— Confirmed,  forwards  and 
upwards  into  the  posterior  margin  of  the  malar  bone,  and  so 
to  the  external  angular  process. 

7.  Parietal  Eminence  [tuber  parietale]. — The  point  of 
greatest  convexity  of  each  parietal  bone. 

8.  Mastoid  Process  [P.  mastoideusj.— Behind  the  ear  and 
larger  in  the  male.  The  tip  seldom  reaches  quite  as  low  as 
the  lowest  point  of  the  lobe  of  the  ear. 

9.  Supramastoid  CVes^.— Continuing  the  upper  border  of 
the  zygoma  back  above  the  attachment  of  the  pinna,  and 
gradually  turning  upwards  on  to  the  parietal  bone. 

A  skull  should  be  at  hand  for  comparison  in  case  of 
difficulty  in  identifying  any  of  these  points. 

Now  make  a  median  incision  through  the  skin  from  the 
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root  of  the  nose  to  the  place  in  the  occipital  region  whence 
the  skin  has  been  reflected  already.  From  the  middle  of 
this  another  should  be  made  at  right  angles  to  end  in  front 
of  the  ear  (see  Fig.  17), 


S.A.M.        P.S.T.A.  A.A.M. 


S.O.N.  M.L.N.  G.A.N.  P.A.N.  A.T.N.  P.N. 

Fig.  22. — Dissection  of  the  Scalp. 

S.O.N.  Small  Occipital  Nerve.  O.L.N.  Occipital  Lymphatic  Nodes. 
3.O.N.  Third  Occipital  Nerve.  G.O.N.  Great  Occipital  Nerve.  O.M. 
Occipitalis  Muscle.  P. A. 31.  Posterior  Auricular  Muscle.  S.A.M. 
Superior  Auricular  Muscle.  A. A.M.  Anterior  Auricular  Muscle. 
P.S.T.A.  Posterior  Branch  of  Superficial  Temporal  Artery.  A.S.T.A. 
Anterior  Branch  of  Superficial  Temporal  Artery.  F.3I.  Frontalis 
Muscle.  F.A.  Frontal  Artery.  S.T.N.  Supratrochlear  Nerve.  S.O.N. 
Supraorbital  Nerve  and  Artery.  T.M.  Temporal  Branch  of  Temporo- 
malar  Nerve.  F.N.  Temporal  Branch  of  Facial  Nerve.  A  T.N.  Auri- 
ciilo-temporal  Nerve.  P.A.N.  Posterior  Auricular  Nerve.  G.A.N. 
Great  Auricular  Nerve.    M.L.N.  Mastoid  Lymphatic  Node. 

Reflect  the  two  triangular  flaps  downwards,  being  very 
careful  to  keep  close  to  the  skm  and  not  to  go  through  the 
aponeurosis  of  the  occipito-frontalis  muscle.  All  the  fat  and 
blood  vessels  are  superficial  to  this,  and  as  long  as  these  and 
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the  roots  of  the  hairs  can  be  seen,  the  aponeurosis  is  safe. 
Reflecting  the  skin  of  the  scalp  is  tedious  work,  because  the 
connective  tissue  is  so  dense  and  binds  the  skin  down  to  the 
subjacent  aponeurosis,  thus  separating  the  fat  into  little 
pellets. 

As  soon  as  the  skin  is  reflected,  look  out  for  the  cutaneous 
nerves. 

The  Supraorbital  Nerve  [N.  supraorbitalis]  should  be 
found  as  it  comes  out  of  its  notch  in  the  supraorbital  margin. 
To  reach  it  here  the  fibres  of  the  orbicularis  palpebrarum 
muscle  surrounding  the  orbit  must  be  cut  through.  The 
nerve  divides  into  an  external  and  an  internal  branch,  some- 
times before,  sometimes  after,  leaving  the  notch,  and  both  of 
these  must  be  looked  for.  They  both  pierce  either  the 
frontalis  muscle  or  its  aponeurosis,  usually  the  former, 
though  the  internal  branch  does  so  first.  With  care  the 
external  branch  may  be  dissected  back  beyond  a  vertical 
line  drawn  upwards  from  the  external  auditory  meatus,  the 
internal  not  quite  so  far. 

The  Supratrochlear  Nerve  [N.  supratrochlearis]  should 
next  be  found,  as  it  rounds  the  supraorbital  margin  a 
quarter  of  an  inch  internal  to  the  supraorbital  nerve.  It 
soon  pierces  the  anterior  belly  of  the  occipito-frontalis 
muscle,  and  may  be  followed  up  on  to  the  forehead  for  two 
inches  or  so. 

Both  the  foregoing  are  branches  of  the  first  division  of 
the  trigeminal  or  fifth  cranial  nerve. 

The  temporal  branch  of  the  temporo-malar  nerve  [N. 
zygomatico-temporalis]  is  found  piercing  the  temporal  fascia, 
about  an  inch  behind  the  external  angular  process.  The 
easiest  way  to  find  this  small  and  somewhat  elusive  nerve 
is  to  pass  the  finger-nail  along  the  posterior  border  of  the 
malar  bone  until  the  tubercle  is  felt;  the  nerve  lies  just 
above  this.  It  is  the  only  branch  of  the  second  division 
of  the  fifth  nerve  on  the  scalp,  and  supplies  the  skin  super- 
ficial to  the  front  of  the  temporal  region. 
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The  anterior  belly  of  the  occipito-frontalis  muscle,  which 
has  been  seen  in  displaying  the  foregoing  nerves,  is  supplied 
by  the  temjooral  branch  of  the  facial  or  seventh  cranial 
nerve  [Ramus  temporalis  nervi  facialis].  This  should  now 
be  looked  for  running  obliquely  upwards  and  forwards, 
crossing  the  zygoma  near  its  posterior  end.  By  carefully 
dissecting  along  the  posterior  half  of  the  zygoma  the  nerve 
will  certainly  be  found,  and  a  small  twig  of  it  should  be 
looked  for  supplying  the  anterior  and  superior  auricular 
muscles. 

It  is  very  important  to  realise,  once  for  all,  that  the 
branches  of  the  facial  nerve  are  entirely  motor,  and  not  to 
confuse  them  with  sensory  nerves. 

The  auriculo-temporal  nerve  [N.  auriculo-temporalis] 
represents  the  third  division  of  the  fifth  on  the  scalp. 
It  should  be  sought  where  it  crosses  the  backward  pro- 
longation of  the  zygoma,  just  in  front  of  the  ear  and 
usually  behind  or  deep  to  the  superficial  temporal  artery. 
Its  fibres  may  be  traced  to  the  skin  of  the  side  of  the 
head  as  far  back  as  the  line  of  the  ear  as  well  as  to  the 
upper  half  of  the  outer  surface  of  the  pinna.  (Only  follow 
the  nerves  on  to  the  pinna  on  one  side.) 

Close  behind  the  ear  a  sensory  and  a  motor  nerve  must 
be  found;  the  former  is  the  great  auricular  nerve  [N. 
auricularis  magnus]  from  the  cervical  plexus.  Twigs  of 
this  supply  the  skin  over  the  mastoid  process,  the  gi-eater 
part  of  that  surface  of  the  pinna  which  lies  against  the 
head  and  the  lower  part  of  the  outer  surface  of  the  pinna. 
The  trunk  of  this  nerve  has  been  found  already  in  the 
dissection  of  the  posterior  triangle  (see  p.  36). 

The  motor  nerve  behind  the  ear  is  the  j)osterior  auri- 
cular branch  of  the  facial  [N.  auricularis  posterior],  supply- 
ing the  posterior  auricular  muscle,  the  posterior  intrinsic 
muscles  of  the  ear  and  the  posterior  belly  of  the  occipito- 
frontalis.  To  find  it  hook  the  ear  forwards  and  clean  the 
iwderior  auricular  muscle,  which  runs  from  the  base  of  the 
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mastoid  process  to  it.  The  nerve  lies  deep  to  the  muscle  and 
then  runs  upwards  and  backwards  to  the  occipitalis  muscle, 
as  the  posterior  belly  of  the  occipito-frontalis  is  often  called. 
The  last  nerve  of  the  scalp  is  the  great  occipital,  the 


Fig.  23. — Diagram  of  thk  Cutaneous  Nkrves  of  the  Scalp. 


Ophthalmic  Division  of  the  Fifth  Cranial  Nerve.  5^.  Maxillary 
Division  of  the  Fifth  Cranial  Nerve.  5'.  Mandibular  Division  of  the 
Fifth  Cranial  Nerve.  CP.  Cervical  Plexus.  P.P  D.  Posterior  Primary- 
Divisions.  S.T.  Supratrochlear.  S.O.  Supraorbitil.  T.  Temporo- 
malar.  A.T.  Auriculo-temporal.  G.A.  Great  Auricular.  S.O.  Small 
Occipital.  Oc'.  Suboccipital.  Oc".  Great  Occipital.  Oc^.  Accessory 
Occipital. 

cutaneous  part  of  the  posterior  primary  division  of  the  second 
cervical  nerve;  its  trunk  has  been  found  already  (see  p.  2). 

The  suboccipital  and  third  occipital  nerves  were  looked 
for  while  the  body  was  on  its  face. 

In  reviewing  these  cutaneous  scalp  nerves  it  will  be 
noticed  how  regular  is  their  succession  from  before  back. 
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There  are  first,  second,  and  third  divisions  of  the  fifth, 
then  anterior  primary  divisions  of  the  cervical  nerves ;  and 
finally  first,  second,  and  third  posterior  primary  branches 
of  the  cervical  nerves  (see  Fig.  23). 

The  arteries  of  the  scalp  have  three  characteristics: 
(1)  they  are  very  tortuous ;  (2)  they  anastomose  freely 
across  the  mid  line ;  (3)  they  are  closely  attached  to  the 
dense  fibres  of  the  subcutaneous  connective  tissue  in  which 
they  lie.  For  this  reason,  when  wounded  during  life,  they 
cannot  contract  properly,  and  so  bleed  very  freely. 

Starting  from  the  mid  line  anteriorly,  the  frontal  artery 
[A.  frontalis]  is  found  close  to  the  supratrochlear  nerve  ;  then 
comes  the  supraorbital  artery  [A.  supraorbitalis]  accompany- 
ing its  nerve,  while,  at  the  outer  margin  of  the  orbit,  a  few 
twigs  from  the  lacrimal  artery  [A.  lacrimalis]  may  be  found. 

All  these  are  branches  of  the  ophthalmic  artery  and  so 
of  the  internal  carotid  system. 

The  superficial  temporal  artery  [A.  temporalis  super- 
ficialis]  is  one  of  the  terminal  branches  of  the  external 
carotid,  and  its  trunk  is  seen  just  in  front  of  the  pinna. 
It  divides  into  anterior  and  posterior  branches,  of  which 
the  former  [ramus  frontalis]  runs  forwards  and  upwards,  and 
is  the  tortuous  artery  so  often  seen  through  the  skin  in 
the  temples  of  old  people. 

The  posterior  branch  [ramus  parietalis]  runs  nearly 
vertically  upwards. 

The  Posterior  Auricular  Artery  [A.  auricularis  posterior] 
is  another  branch  of  the  external  carotid;  it  divides  into 
auricular  and  mastoid  branches. 

The  Occipital  Artery  [A.  occipitaHs]  reaches  the  scalp 
close  to  the  great  occipital  nerve,  and  divides  into  branches 
for  the  occipital  region.  Its  size  varies  inversely  with  that 
of  the  posterior  auricular  artery. 

The  veins  of  the  scalp  will  be  seen  while  the  arteries  are 
being  dissected.  They  do  not  form  a  pair  of  vena;  comites 
accompanying  each  artery,  as  would  be  the  case  with  arteries 
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of  the  same  size  elsewhere  in  the  body.  Although  they 
have  the  same  names  as  the  arteries,  they  are  not  tortuous, 
and  so  are  often  some  distance  away.  They  anastomose 
very  freely,  and  for  practical  purposes  make  a  wide  meshed 


S.O.N.   M.L.N.  G.A.N.  P.A.N.  A.T.N.  P.N. 


Fig.  24— Dissection  op  the  Scalp. 

S.O.N.  Small  Occipital  Nerve.  O.L.N.  Occiiiital  Lymphatic  Nodes. 
3.O.N.  Third  Occipital  Nerve.  G.O.N.  Great  Occipital  Nerve.  0.31. 
Occipitalis  Muscle.  P.A.M.  Posterior  Auricular  Muscle.  S.A.M. 
Superior  Auricular  Muscle.  A.A.M.  Anterior  Auricular  Muscle. 
P.S.T.A.  Posterior  Branch  of  Superficial  Temporal  Artery.  A.8.T.A. 
Anterior  Branch  of  Superficial  Temporal  Artery.  F.M.  Frontalis 
Muscle.  F.A.  Frontal  Artery.  S.T.N.  Supratrochlear  Nerve.  S.O.N. 
Supraorbital  Nerve  and  Artery.  T.M.  Temporal  Branch  of  Temporo- 
malar  Nerve.  F.N.  Temporal  Branch  of  Facial  Nerve.  A.T.N.  Auri- 
culo-temporal  Nerve.  P.A.N.  Posterior  Auricular  Nerve.  GAN 
Great  Auricular  .Nerve.    M.L.N.  Mastoid  Lymphatic  Node. 

plexus  all  over  the  scalp.  Where  they  are  close  to  their 
artories  they  lie  superficial  to  them. 

The  lyviphatic  vessels  of  the  scalp  are  not  usually  seen, 
but  their  course  corresponds  to  that  of  the  veins. 
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Superficial  to  the  mastoid  process  are  one  or  two  small 
mastoid  nodes  [Lymphoglandulse  auriculares  posteriores] 
draining  tlie  posterior  auricular  region,  while  the  posterior 
part  of  the  scalp  drains  into  the  occipital  nodes  already 
seen  (see  p.  2). 

The  vessels  and  nerves  having  been  traced  and  sketched, 
the  muscles  of  the  scalp  should  be  studied. 

The  anterior  belly  of  the  occipito-frontalis  (frontalis) 
muscle  has  been  cut  already  in  its  lower  part.  Now  cut 
it  right  across  on  one  side  of  the  forehead  and  turn  it 
forward ;  this  will  show  that  it  has  no  bony  attach- 
ments, but  merely  blends  with  the  orbicularis  palpebrarum 
above  the  orbit.  Near  the  mid  line,  however,  it  is  pro- 
longed do^vn  the  root  of  the  nose  as  the  pyramidalis  nasi. 
The  posterior  belly  or  occipitalis  has  been  dissected  already 
(see  p.  3). 

There  is  a  considerable  interval  between  the  occipitales 
muscles  of  opposite  sides,  and  here  the  aponeurosis  reaches 
back  to  the  curved  line  while  the  two  frontales  converge  and 
touch  one  another  near  the  root  of  the  nose. 

The  frontales  muscles  cause  the  horizontal  wrinkles  of 
the  forehead.  Watch  these  appearing  in  a  living  person,  and 
note  that  the  skin  of  the  forehead  is  pulled  up,  not  down,  in 
their  formation;  this  shows  that  the  muscles  act  from  the 
aponeurosis.  Note  too  that  the  wrinkles  are  not  really 
horizontal,  but  that  there  is  a  downward  convexity  in  the 
mid  line,  because  the  frontales  do  not  meet  in  the  mid  line 
until  the  root  of  the  nose  is  reached.  Divide  the  aponeurosis 
(epicranitim),  joining  the  occipitaHs  to  the  frontahs  by  a 
transverse  cut,  and  turn  part  of  it  back.  This  will  show 
how  thin  the  membrane  is  and  how  loosely  it  is  bound  down 
to  the  subjacent  periosteum  by  strands  of  areolar  tissue 
running  across  the  subaponeurotic  lymph  space.  It  will 
now  be  easily  understood  that  any  subaponeurotic  collection 
of  fluid  (blood  or  pus)  will  not  be  localised,  but  will  soon 
make  its  way  to  the  most  dependent  points. 
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This  is  sometimes  known  as  the  "  dangerous  area  of  the 
scalp,"  because  matter  can  so  readily  make  its  way  in  all 
directions  between  the  aponeurosis  and  the  pericranium.  It 
is  the  existence  of  this  space  which  allows  the  scalp  to  be  so 
easily  torn  off  in  machinery  accidents. 

Laterally  the  epicraniuni  becomes  still  thinner,  but  gives 
origin  to  the  anterior  and  superior  auricular  muscles,  while 
the  posterior  rises  from  the  bony  mastoid  process. 

HP. 


Fm.  25. — Diagrammatic  Section  of  Scalp. 


Sk.  Skin.  Subcut.  Subcutaneous  Tissue.  Apon.  Aponeurosis  of 
Occipito-frontalis.  Subapon.  Subaponeurotic  (dangerous)  area.  Periost. 
Periosteum.  B.  Bone.  H.F.  Hair  Follicles.  A.,  N.,  V.  Scalp  Arteries, 
Nerves,  and  Veins.    F.P.  Isolated  Pellets  of  Fat. 

The  deepest  layer  of  the  scalp  is  the  periosteum  of  the 
skull  vault  (pericranium).  Cut  this  through  across  one  of 
the  sutures,  and,  in  lifting  it  up,  notice  how  closely  it  is 
attached  to  the  bone  at  the  suture.  Until  the  sutures  are 
closed,  a  process  which  is  usually  complete  internally  about 
the  fortieth  year,  it  is  continuous  with  the  dura  mater  inside 
the  skull;  consequently  any  subpericranial  effusion  will  be 
limited  to  the  outline  of  one  of  the  cranial  bones. 

Reviewing  the  structure  of  the  scalp  it  is  evident  that 
five  layers  must  be  recognised:  (1)  skin;  (2)  subcutaneous 
layer  containing  fat,  hair  follicles,  vessels,  and  nerves,  and 
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closely  binding  tlie  skin  to  (3)  the  epicranium  or  occipito- 
frontalis  muscle  and  aponeurosis;  (4)  loose  subaponeurotic 
lymph  space ;  (5)  pericranium  or  periosteum, 

THE  PINNA 

Although  the  pinna  or  auricle  [Auricula]  is  a  part  of  the 
auditory  apparatus,  the  examination  of  the  rest  of  which 


Fig.  26.— External  Surface  of  the  Pinna. 


must  be  postponed  for  a  long  time,  it  is  better  to  dissect 
it  with  the  scalp,  because  it  dries  up  very  quickly,  and  also 
because  it  is  sometimes  convenient  to  cut  it  away  in  deeper 
dissections. 

The  surface  marlcings  of  the  pinna  may  be  studied  on 
a  living  person's  head  as  well  as  they  can  be  on  the  dead 
subject ;  indeed,  it  is  very  advisable  to  get  into  the  way  of 
noticing  the  endless  variations  of  the  different  parts  of  the 
pinna  in  different  individuals,  because  they  are  of  great 
importance  for  identification  in  medico-legal  cases. 

Looking  first  at  the  outer  surface,  a  margmal  rim  called 
the  helix  will  be  easily  identified ;  it  begins  just  above  the 
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external  auditory  meatus  as  an  oblique  ridge  called  the 
crus  helicis.  Where  it  has  finished  its  upper  arch^  and  is 
beginning  to  run  down  the  hinder  border  of  the  pinna,  it 

I  often  shows  a  little  triangular  widening  known  as  Darwin's 

I  hibercle. 

Below,  the  helix  ends  in  the  soft  lobule  of  the  ear,  which 
I  varies  so  grea  tly  in  size  in  different  people,  and  is  the  part 
pierced  for  earrings. 

Running  up  from  the  lobule,  parallel  with  the  helix,  is 
another  ridge,  the  Antihelix  [Anthelix],  while  between  the 
two  is  the  fossa  of  the  helix. 

In  the  upper  part  of  the  pinna  the  antihelix  divides 
to  enclose  a  triangular  fossa  sometimes  called  the  fossa  of  the 
I  Antihelix,  sometimes  the  fossa  triangularis. 

The  deep  hollow  bounded  above  and  behind  by  the 
I  antihelix,  from  the  bottom  of  which  the  external  auditory 
i  meatus  leads,  is  the  concha  [cavum  conchse],  and  is  divided 
'  into  an  upper  and  lower  part  by  the  crus  helicis. 

In  front  of  the  external  auditory  meatus  and  overlapping 
it  is  a  triangular  flap  called  the  tragus,  while  a  little  below 
I  and  behind  is  another  slighter  flap  projecting  forwards  from 
where  the  antihelix  joins  the  lobule.  This  is  the  antitragus, 
and  it  is  separated  from  the  tragus  by  a  well-marked  inter- 
tragic  notch  [incisura  intertragica]. 

When  the  cranial  or  inner  surface  of  the  pinna  is  looked 
at,  eminences  will  be  seen  corresponding  to  the  three  fossas ; 
one  for  the  concha,  one  for  the  fossa  of  the  helix,  and  a  third 
for  that  of  the  antihelix. 

The  two  dissectors  should  next  remove  the  skin  and 
notice  the  positions  of  the  muscles  on  one  pinna,  the  other 
I  having  been  used  for  the  cutaneous  nerves. 

Six  small  intrinsic  muscles  will  be  seen  which,  although 
of  morphological  interest,  are  of  no  practical  importance. 
Their  names  and  position  are  shown  in  the  accompanying 
,  diagrams  (Figs.  27  and  28),  and  twigs  of  the  facial  nerve  may 
with  the  greatest  care  be  traced  to  them. 
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The  stiffness  of  the  pinna  is  now  seen  to  be  due  to  a 
framework  of  fibro-cartilage  which  is  continuous  with  that  in 
the  walls  of  the  external  auditory  meatus,  and  reproduces, 
with  a  few  points  of  difference,  the  contour  of  the  surface 
of  the  pinna. 

The  chief  point  of  difference  is  that  the  lobule  consists 
of  fibro-fatty  material  and  contains  no  cartilage. 

Another  is  that  the  cartilage  of  the  helix  ends  below  in 

Eminence  of 
Eminence  of       fossa  of 


Outer  Surface.  Inner  Surface. 


Figs.  27  and  28.— Cartilage  and  Mdscles  of  the  Pinna. 

a  tail-like  process  known  as  the  caxida  helieis,  which  can  be 
easily  felt  in  the  ear  of  a  living  person. 

At  the  anterior  part  of  the  cartilage  of  the  helix,  just 
below  the  point  at  which  the  ear  joins  the  head,  is  the  spina 
helieis,  to  which  a  strong  ligament,  binding  it  to  the  head,  is 
attached. 

That  part  of  the  cartilage  which  supports  the  tragus  and 
is  continued  into  the  auditory  meatus  is  nearly  separated 
from  the  rest  by  a  very  deep  terminal  notch  [incisiira 
terminalis],  while  in  the  anterior  part  of  this  cartilage,  which 
is  sharply  bent  in  towards  the  meatus,  there  is  the  fissure 
of  Santorini. 
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I  When  the  soft  parts  have  been  cleared  off  the  vault  of 
I  the  skull  the  sutures  are  seen,  and  even  in  the  skulls  of 

quite  old  people  are  sometimes  patent  superficially.  The 
'  sagittal  suture  closes  earliest  and  most  completely  between 
I  the  parietal  foramina,  while  the  coronal  does  so  below  the 

point  where  the  temporal  ridge  crosses  it.    Closure  at  these 

points  occurs  between  the  thirtieth  and  fortieth  years. 

Screw  the  coronet  on  to  the  skull  a  little  above  the 
i  supraciliary  eminences  in  front,  and  about  an  inch  above  the 
!  external  occipital  protuberance  behind.  Saw  through  the 
:  external  table  all  round,  keeping  the  saw  close  to  the 
I  coronet.  As  soon  as  any  sign  of  blood  is  seen  on  the  saw  it 
I  shows  that  the  diploe  has  been  reached,  and  the  cut  should 

go  no  deeper  there,  though  in  bodies  injected  with  formalin 
'  this  sign  is  often  wanting.    The  best  kind  of  chisel  to  use 

for  the  rest  of  the  work  is  one  which  is  bent  at  a  right  angle 

near  the  cutting  edge  ;  this  can  be  used  as  a  lever  and  hook 
I  for  dragging  the  vault  off  when  it  is  nearly  divided,  but  if 

one  of  these  is  not  provided,  an  ordinary  chisel  and  mallet 

should  be  carefully  used. 

The  Dura  Matee  lies  quite  close  to  the  inner  surface  of 
I  the  cranium,  but  if  enough  care  is  taken  it  should  not  be 

damaged,  and  its  outer  aspect  may  be  studied  as  soon  as  the 
I  skull-cap  is  removed. 

'  This  outermost  and  thickest  membrane  of  the  brain  acts 
also  as  the  internal  periosteum  of  the  skull  bones,  and  between 

I  the  membrane  and  the  skull  the  meningeal  arteries  lie.  They 
are  accompanied  by  veins  which,  much  more  than  the  arteries, 
are  responsible  for  the  grooves  in  the  skull  bones. 

The  anterior  branch  of  the  middle  meningeal  artery  [A. 

i  meningea  media]  will  be  found  coming  up  from  the  pterion 
and  usually  lying  in  a  canal  in  the  parietal  bone  a  little 

'  below  the  point  of  section,  while  the  posterior  branch  is 

I  some  inches  further  back. 
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These  two  branches  supply  all  the  bony  vault  of  the 
cranium  as  well  as  the  dura  mater. 

The  Superior  Longitudinal  Sinus  [S.  sagittalis  superior] 
may  be  seen  easily  in  the  mid  line,  and  should  be  cut  into 
posteriorly  and  then  laid  open  on  a  probe  or  director. 
When  its  cavity  has  been  sponged  clean,  it  will  be  seen  that 
it  is  triangular  in  section  and  is  formed  by  a  splitting  of  the 
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Fig.  29.— Diagrammatic  Coronal  Section  of  the  Cranial  Vault. 

CranKD.M.  Cranial  Dura  Mater  (dotted  line).  Cere6^Z)Jf  Cerebral 
Dura  Mater  (interrupted  line).  IntKPl.  Internal  Plate  of  Parietal  Bone 
C  Diploe  Plate  of  Parietal  Bone.  Extfl  External  Plate  of  Paneta 
Bone  Pach.B.  Pacchionian  Bodies.  S.L.S.  Superior  Longitudinal 
Sinus  £ac.Ia<.  Lacuna  Lateralis.  Jfeji.^''.  Meningeal  Artery.  I.L.S. 
Inferior  Longitudinal  Sinus.    AracJi.  Arachnoid. 

dura  mater,  which  everywhere  consists  of  a  cranial  or  super- 
ficial layer,  acting  as  the  internal  periosteum  of  the  skull 
bones  and  a  cerebral  or  deep  layer  nearer  the  bram. 
Where  the  venous  sinuses  are,  these  two  layers  are  separate 
and  enclose  the  blood,  but  elsewhere  they  are  so  closely 
ioined  as  to  be  indistinguishable  from  one  another. 

As  the  sinus  is  traced  forwards,  it  becomes  smaller, 
Avhile  behind  it  gradually  enlarges  until  the  Torcnlar 
Herophili  [confluens  sinuum]  or  meeting-place  of  the  smuses 

is  reached.  .         i  i„.„ 

In  the  side-wall  of  the  slit  sinus  orifices,  often  valvular 


INTRACRANIAL  REGION 


61 


:  in  cappearance,  may  be  seen,  whicLi  lead  from  the  lacunce 
I  laterales,  creek-like  openings  into  the  main  stream,  Avhich 
bear  very  much  the  same  relation  to  the  superior  longi- 
I  tudinal  sinus  that  the  Norfolk  Broads  do  to  their  rivers. 
,  Lay  open  some  of  these  lacuna3  and  look  for  Pacchionian 
I  bodies  [Granulationes  arachnoideales]  projecting  into  their 
I  cavity  ;  these  are  masses  of  hypertrophied  villous  outgrowths 
of  the  arachnoid  membrane  which  push  their  way  through 
:  the  dura  mater  into  the  lacuna.    With  care  they  may  be 
.  withdrawn,  and  then  the  floor  of  the  lacuna  has  a  delicate 
pattern  of  minute  perforations.     When  they  grow  large 
:  enough  they  make  depressions  in  the  inner  table  of  the 
!  frontal. and  parietal  bones.     They  are  usually  found  near 
the  superior  longitudinal  sinus,  and  are  better  marked  in  old 
than  in  young  people. 

NoAV  make  two  incisions  parallel  with  the  superior 
longitudinal  sinus,  one  on  either  side  of  it. 

From  the  centre  of  each  of  these  make  another  cut  out- 
wards at  right  angles,  and  carry  it  as  far  as  possible ;  then 
turn  the  four  flaps  aside. 

This  opens  up  the  subdural  space  [cavum  subdurale] 
between  the  smooth  inner  surface  of  the  dura  mater  and  the 
outer  surface  of  the  arachnoid,  a  membrane  which  is  so 
transparent  that  the  convolutions  of  the  brain,  as  Avell  as  the 
cerebral  arteries  and  veins,  are  seen  easily  through  it.  The 
last  of  these  turn  forwards  before  entering  the  lacunse 
laterales  or  superior  longitudinal  sinus. 

The  further  steps  depend  on  the  condition  of  the  brain ; 
if  it  is  obviously  useless,  it  is  better  to  clear  it  away  piece- 
meal, leaving  the  dura  mater  with  its  various  folds  in 
position.  In  this  event  a  fresh  brain  may  usually  be 
obtained  elsewhere. 

In  most  bodies  injected  with  formalin,  however,  the 
brain  is  already  moderately  hard,  and  may  be  removed 
Avithout  difficulty. 

It  should  be  understood  that  in  life  the  subdural  space 
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is  a  mere  cleft,  the  dura  mater  and  arachnoid  being  in 
contact. 

Separate  the  two  lobes  of  the  cerebrum  gently  and  look 
for  the  falx  cerebri,  a  median  septum  .of  the  dura  mater 
lying  between  them.  This,  as  its  name  implies,  is  sickle- 
shaped,  and  becomes  gradually  deeper  as  it  runs  back. 

Divide  it  with  scissors  as  close  as  possible  to  the  crista 
galli,  and  reflect  it. 

Now  let  the  head  hang  well  back,  and  gently  lift  the 
frontal  lobes  from  the  anterior  fossa  of  the  skull  until  the 
olfactory  bulbs  are  seen  lying  on  the  cribriform  plate  of  the 
ethmoid.  In  the  post-mortem  room  the  object  is  to  remove 
every  part  of  the  brain,  but  in  the  dissecting  room,-  since  it 
is  almost  always  possible  to  get  another  brain,  it  is  better  to 
divide  the  olfactory  tract  on  one  side,  thus  leaving  one  lobe 
in  position. 

Continue  drawing  back  the  frontal  lobes  until  the  optic 
nerves  and  commissure  come  into  view. 

Just  to  the  outer  side  of  these  will  be  seen  the  large 
internal  carotid  arteries,  which  should  be  divided  close  to 
the  brain.  The  optic  nerves,  too,  should  be  divided  close 
to  the  commissure. 

Still  drawing  the  front  of  the  brain  gently  back,  the 
infundihulum,  or  stalk  of  the  pituitary  body,  comes  into 
view  and  must  be  cut  through. 

Now  turn  the  head  as  much  as  possible  to  one  side,  and 
raise  the  temporal  lobe  of  the  other  side  from  the  middle 

fossa  of  the  skull. 

men  the  upper  border  of  the  petrous  bone  is  reached,  a 
membrane  will  be  seen  running  back  from  it,  separating  the 
cerebral  hemisphere  from  the  cerebellum:  this  is  the 
tentorium  cerehelli.  As  the  mid  line  is  approached  it  will 
be  seen  that  the  tentorium  has  a  free  edge  boundmg  an 
openina  sometimes  known  as  the  foramen  ovale  of  the 
tentorium,  through  which  the  crura  cerebri  pass  up  to  the 
cerebral  hemispheres. 
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These  crura  should  be  divided  as  close  as  possible  to  the 
I  hemispheres,  taking  great  care  to  leave  the  third  nerves, 
•which  run  forwards  from  their  inner  sides,  in  the  skull. 


Fig.  30. — Attachment  of  the  Tentorium  Cerebelli  after 
Removal  of  the  Cerebrum. 


Infund.  Infundibulum.   P.Com.A".  Posterior  Communicating  Artery. 

///,  IV,  V,  VII,  VIII,  N.  The  Respective  Cranial  Nerves.  F.T.C. 

Free  Part  of  Tentorium.    A.T.C.  Attached  Part  of  Tentorium.  P.O.A. 

Posterior  Cerebral  Artery.    Cr.  Crusta.    S.N.  Substantia  Nigra.  E.N. 

Red  Nucleus.    S.C.Q.  Superior  Corpus  Quadrigeminum.    Aq.S.  Aque- 

ductus  Sylvii.  SV'.S.  Straight  Sinus.  T.C.  Tentorium  reflected. 
I  S.C'\Aii.  Superior  Cerebellar  Artery.  O.M.T.  Oculomotor  Triangle! 
I  I. O  A.  Internal  Carotid  Artery  Vph.A.  Ophthalmic  Artery.  O.N. 
\  Optic  Nerve. 

^    In  dividing  the  crura  the  posterior  cerebral  arteries,  which 
1  lie  just  in  front  of  them  and  above  the  third  nerves,  must  also 
be  cut. 
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The  cerebral  hemispheres  may  now  be  lifted  out  of  the 
skull,  noticing  that  the  only  nervous  structures  which  have 
been  divided  are  the  optic  nerves,  one  olfactory  tract,  the 
infundibulum,  and  the  crura  cerebri. 

Notice  that  here  and  there  small  veins  which  pass  from 


Fig.  31. — Coronal  Section  through  the  Back  of  a  Skull  to  show 
THE  Processes  of  the  Dura  Mater  in  Relation  to  the 
Sinuses. 

Chl.D.M.  Cerebral  Dura  Mater.  Cran.DM.  Cranial  Dura  Mater. 
P.B.  Parietal  Bone.  M.B.  Mastoid  Bone.  Oc.B.  Occipital  Bone. 
S.L.S.  Superior  Longitudinal  Sinus.  F.Chi.  Falx  Cerebri.  SKS. 
Straight  Sinus.  F.Cli.  Falx  Cerobelli.  T.Cli.  Tentorium  Cerebelli. 
Lat.S.  Lateral  Sinus. 

the  surface  of  the  brain  to  the  dura  mater,  to  open  into  the 
sinuses,  have  been  torn  in  removing  the  brain.  These  are 
sometimes  known  as  "  anchor  veins,"  and  are  of  importance 
in  operations  upon  the  brain. 

Put  plenty  of  tow  or  cotton-Avool  into  a  pot,  place  the 
brain  upside  down  upon  it  and  cover  it  with  strong  spirit. 
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Its  injected  vessels  will  be  valuable  for  comparison  with 
those  of  the  second  brain. 

Examine  the  falx  cerebri,  and  notice  that  it  has  blood 
sinuses  between  its  layers,  superior  longitudinal  sinus 
above  and  the  very  small  inferior  longitudinal  below. 
Posteriorly,  where  it  is  so  much  deeper,  it  joins  the  ten- 
torium cerebelli  in  the  mid  line,  and  forms  the  ridge  pole 
of  the  tent  after  which  this  structure  is  named.  At  the 
anterior  point  of  the  junction  between  the  falx  and  tentorium 
the  inferior  longitudinal  sinus  receives  a  vein  which  comes 
out  of  the  back  of  the  brain,  known  as  the  great  vein  of 
Galen  [V.  cerebri  magna].  These  two  veins,  having  joined, 
run  backwards  and  downwards  as  the  straight  sinus  [S. 
rectus],  the  walls  of  which  are  formed  by  a  splitting  of  the 
layers  of  the  dura  mater  along  the  line  of  attachment  of 
the  falx  cerebri  with  the  tentorium  cerebelli.  This  straight 
sinus,  as  well  as  the  inferior  longitudinal,  should  be  sht  open 
as  far  as  possible. 

The  tentorium  cerebelli,  seen  from  above,  is  really  very 
tent  or  awning  Hke  ;  it  is  fixed  posteriorly  to  the  skull  oppo- 
site the  internal  occipital  protuberance,  and  its  attached 
border  can  be  traced  outwards  as  far  as  the  outer  end  of  the 
upper  border  of  the  petrous  bone,  then  inwards  and  for- 
wards along  this  border  until  the  posterior  clinoid  process  is 
I'eached.  From  the  internal  occipital  protuberance  to  the 
petrous  bone,  its  attached  border  splits  to  enclose  the  hori- 
zontal part  of  the  lateral  sinus  [S.  transversus],  while  where 
ic  is  fastened  to  the  petrous  bone  it  encloses  a  much  smaller 
sinus,  the  superior  petrosal  [S.  petrosus  superior]  (see  Fig.  32). 

Sht  open  these  sinuses,  and  examine  them ;  it  will  be 
seen  that  the  superior  longitudinal  sinus  generally  (three 
times  out  of  four)  passes  almost  directly  into  the  right 
lateral,  while  the  straight  sinus  turns  into  the  left.  There 
IS,  however,  a  communication  between  the  two  sides  and 
this  meeting-place  of  the  sinuses  is  known  as  the  tmxular 
Herophili  [confluens  sinuum]. 


F.C.  S.L.S. 
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Fig.  32. — The  Base  of  the  Cranium. 


S.L.S.  Superior  Longitudinal  Sinus.  A.M. A.  Anterior  Meningeal 
Artery.  O.N.  Optic  Nerve.  I.C.A.  Internal  Carotid  Artery.  3.  N.  to 
12.  iV.  Various  Cranial  Nerves.  V.A.  Vertebral  Artery.  St.S.  Straight 
Sinus,  L.S.  Tentorium  cut  close  to  the  Lateral  Sinus.  O.S.  Occipital 
Sinus.  P.M. A.  Posterior  Meningeal  Arteries.  S.S.  Sigmoid  Sinus. 
S.P.S.  Superior  Petrosal  Sinus.  I.P.S.  Inferior  Petrosal  Sinus  joined 
by  the  Transverse  Sinus  to  its  opposite  fellow.  M.M.A.  Middle 
Meningeal  Artery.  S.M.A.  Small  Meningeal  Artery.  O.S.  Cavernous 
Sinus.    Cir.S.  Circular  Sinus.    P.O.  Falx  Cerebri. 
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Now  trace  the  free  edge  of  the  tentorium,  bounding  the 
tentorial  aperture,  forwards,  and  notice  how  it  crosses  above 
the  attached  margin  to  reach  the  anterior  clinoid  process, 


Fig.  33.— Attachment  of  the  Tentorium  Cerebelli  after 
Eemoval  of  the  Cerebrum.  • 


Infund.  Infundibulum.  P.Com.Ay.  Posterior  Communicating  Artery 
IV,  V,  VII,  VIII,  N.  The  Respective  Cranial  Nerves.  F.T.C. 
Free  Part  of  Tentorium.  A.  T.C.  Attached  Part  of  Tentorium.  PGA 
Posterior  Cerebral  Artery.  Cr.  Crusta.  S.N.  Substantia  Nigra.  R.N. 
Red  Nucleus.  8.G.Q.  Superior  Corpus  Quadrigeminum.  Aq  8  Aque- 
ductus  SylviL_  St\S.  Straight  Sinus.  T.G.  Tentorium  reflected. 
^'.C"-..4«'  Superior  Cerebellar  Artery.  O.M.T.  Oculo-motor  Triant^le 
I.C.A.  Internal  Carotid  Artery.  Oph.A.  Ophthalmic  Artery  ON 
Optic  Nerve.  '  " 

thereby  strengthening  the  partition.  This  point  of  crossing 
IS  the  place  at  which  the  delicate  trochlear  or  fourth  cranial 
nerve  leaves  the  subdural  space,  and  the  nerve  should  be 
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identified  winding  round  the  outer  side  of  the  crus  cerebri, 
just  under  cover  of  the  edge  of  the  tentorium  (see  Fig.  33). 

The  free  and  attached  edges  of  the  tentorium  in  front  of 
their  crossing  form  two  sides  of  a  triangle,  the  base  of  which 
is  a  line  joining  the  anterior  and  posterior  clinoid  processes. 
In  the  centre  of  this  triangle,  and  a  little  external  to  the 
posterior  chnoid  process,  is  a  point  at  which  the  oculo-motor 
or  third  cranial  nerve  pierces  the  dura  mater. 

Trace  this  nerve  back  to  the  inner  aspect  of  the  cut  crus 
cerebri  of  its  own  side,  and  look  just  below  it  for  the  superior 
cerebellar  artery  running  backwards  from  the  termination  of 
the  basilar  artery. 

Now  find  the  infundibulum  once  more,  and  notice  that 
it  disappears  through  a  hole  in  the  diaphragma  sellce,  a 
process  of  the  dura  mater  which  roofs  over  the  pituitary 
fossa.  It  is  desirable  to  leave  this  fossa  undisturbed  for  the 
present. 

Lift  up  one  of  the  optic  nerves,  and  look  for  the  ophthal- 
mic artery  coming  off  the  internal  carotid  and  lying  at  first 
below  and  internal  to  the  nerve,  though  soon  gaining  a  posi- 
tion below  and  external,  and  so  disappearing  with  the  nerve 
through  the  optic  foramen. 

The  tentorium  should  now  be  turned  back  by  cuttmg 
just  behind  its  attachment  to  the  petrous  bone  on  each  side, 
and  also  by  dividing  it  from  before  backwards,  close  to  the 
mid  line.  This  exposes  the  upper  surface  of  the  cerebeUum, 
and  the  fourth  nerve  may  now  be  traced  round  the  outer 
sides  of  the  crura  cerebri,  lying  close  to  the  superior  cere- 
bellar arteries.  . 

Cut  these  nerves  with  scissors,  leaving  a  good  piece  m 
the  cranium  to  identify  them  by.    In  the  same  way  dmde 

the  third  nerves. 

Now  draw  the  cut  crura  and  pons  gently  backwards  until 
the  large  trigeminal  or  fifth  cranial  nerves  are  seen  running 
over  the  petrous  bone  just  external  to  its  apex. 

These  should  be  cut,  but  all  the  cranial  nerves  reqmre 
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dividing  with  great  care,  since  they  have  not  yet  gained  a 
sheath  from  the  dura  mater,  and  are  easily  torn. 

In  cutting  the  fifth  nerves  notice  the  small  motor  root 
lying  below  the  large  sensory  one. 

Continue  to  draw  back  the  brain  until  the  ahducens  or 
sixth  cranial  nerve  is  seen  on  each  side  piercing  the  dura 
mater  |  inch  behind  the  posterior  clinoid  process. 

Cut  the  sixth  nerves  and  then  look  for  the  facial  (seventh) 
and  auditory  (eighth)  nerves,  with  the  delicate  pars  inter- 
media nerve  between  them.  Perhaps  the  little  auditory 
branch  of  the  basilar  artery  Avill  be  seen  accompanying 
them. 

When  these  have  been  divided,  the  glosso-pharyngeal 
(ninth),  the  vagus  {tenth),  and  the  spinal  accessory  (eleventh 
cranial)  nerves  should  be  found.  They  pass  through  the 
posterior  lacerated  or  jugular  foramen  in  the  skull,  but 
nothing  is  seen  of  this  as  long  as  the  dura  mater  is  in  posi- 
tion except  two  small  holes,  the  anterior  of  which  transmits 
the  ninth  and  the  posterior  the  tenth  and  eleventh  nerves. 

It  will  be  noticed  that  these  three  nerves  pierce  the  dura 
mater  from  before  back  in  the  order  in  which  they  are 
numbered. 

Between  the  point  at  which  these  nerves  pierce  the  dura 
mater  and  the  foramen  magnum  is  an  elevation  in  the  floor 
of  the  skull  called  the  jugular  tubercle.  The  ninth  and 
tenth  nerves  pass  outward  across  the  top  of  this  and  some- 
times groove  it,  but  the  eleventh  nerve  will  be  seen  arching 
up  from  the  foramen  magnum  behind  the  tubercle. 

The  ninth  and  tenth  nerves  should  be  cut,  but  the 
eleventh  left  untouched. 

The  hypoglossal  or  tivelfth  cranial  nerve  will  be  found  as 
two  bundles,  often  some  distance  apart,  penetrating  the  dura 
mater  below  and  internal  to  the  exit  of  the  eleventh. 

After  these  have  been  carefully  divided,  cut  through  the 
medulla  at  its  junction  with  the  spinal  cord  as  nearly  flush 
with  the  lower  border  of  the  foramen  magnum  as  can  be 
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managed.  The  two  vertebral  arteries  must  be  cut  at  the 
same  level,  and  then  the  cerebellum,  pons,  and  the  medulla 
may  be  removed  and  put  away  with  the  rest  of  the  brain. 


Fig.  34. — Diagram  of  the  Rklations  of  the  Exits  of  the 
Cranial  Nerves  through  the  Base  of  the  Skull. 

O.N.  Optic  Nerve.  G.A.  Internal  Carotid  Artery.  Ol.Em.  Olivary 
Eminence.  Di.Sel.  Diaphragma  Sellse.  O.M.T.  Oculo-motor  Triangle 
with  3rd  Nerve.  4"'  iV.  Trochlear  or  4th  Nerve.  T.C.  Attached 
Margin  of  Tentorium  Cerebelli.  T.C.  Free  Margm  of  Tentorium 
Cerebelli.  M.L.F.  Middle  Lacerated  Foramen.  b^'N.  Trifacial  or  5th 
Nerve.  6"*  N.  Abducens  or  6th  Nerve.  7"'  and  S"*  N.  Facial  and  Audi- 
tory Nerves  passing  into  Internal  Auditory  Meatus.  Q"",  lO""  and  ll^'iY. 
Glosso-pharyngeal  Vagus  and  Spinal  Accessory  Nerves.  P.L.F.  Posterior 
Lacerated  Foramen.  12"'  N.  Hypoglossal  Nerve  in  two  Roots.  7.-4. 
Vertebral  Artery. 

All  the  twelve  pairs  of  cranial  nerves  have  now  been 
seen,  as  far  as  the  point  at  which  they  pierce  the  dura  mater, 
with  the  exception  of  the  olfactory  or  first  cranial  nerves. 
These  are  so  delicate  that  they  are  seldom  seen  in  the  dis- 
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sectino-  room,  but  can  attempt  should  be  made  by  lifting  the 
olfactory  bulb  which  was  left  on  the  cribriform  plate  of  one 
side  to  expose  them.  They  are  very  numerous,  but  so  fine 
and  soft  that  they  ofler  no  resistance  to  raising  the  bulb, 
and  it  is  only  for  an  instant,  as  they  are  stretched  before 
snapping,  that  they  can  be  caught  sight  of. 

It  will  be  noticed  that  the  first  and  second  cranial  nerves 
pierce  the  dura  mater  at  practically  the  same  point  as  that 
at  which  they  leave  the  skull. 

The  same  thing  is  true  for  the  seventh  to  the  twelfth 
nerves  mclusive,  but  from  the  third  ,  to  the  sixth  they  have 
an  intradural  course,  often  of  considerable  length,  which 
should  be  investigated  next. 

It  is  most  convenient  to  begin  with  the  fifth  nerve  which 
passes  through  an  oval  aperture  in  the  dura  mater  just 
above  the  apex  of  the  petrous  bone  and  below  the  attach- 
ment of  the  tentorium.  This  opening  leads  into  a  definite 
ante-room  in  the  dura  mater,  known  as  Meckel's  Cave. 

Explore  this  cavity  with  a  seeker,  slit  it  open,  and  notice 
how  in  it  the  sensory  branch  of  the  fifth  expands  into  a 
flattened  swelling,  known  as  the  Gasserian  ganglion  [G. 
semi-lunarej  (see  Fig.  35). 

From  the  distal  side  of  this  ganglion  three  large  nerves 
come  off,  giving  the  swelling  the  appearance  of  a  three- 
pronged  fork,  the  lateral  prongs  of  which  are  splayed  out. 

The  inner  and  upper  of  these  three  nerves  is  the  first 
or  ophthalmic  division  of  the  fifth  [N.  ophthalmicus] ;  the 
middle  is  the  second  or  maxillary  division  [N.  maxillaris] ; 
while  the  outer  and  lower  is  the  third  or  mandibular  division 
[N.  mandibularis],  and  each  of  them  as  it  leaves  the  gang- 
lion receives  a  strong  and  intimate  sheath  from  the  dura 
mater. 

On  lifting  up  the  trunk  of  the  fifth  nerve  with  the 
ganglion,  it  will  be  seen  that  the  small  motor  root  [portio 
minor]  only  joins  the  third  division,  so  that  neither  of  the 
others  can  possibly  supply  any  muscles. 
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The  third  division  of  the  fifth  is  seen  to  leave  the  skull 
at  the  foramen  ovale,  the  second  should  be  traced  forwards, 
embedded  in  the  dura  mater,  to  the  foramen  rotundum, 
while  the  first  division  passes  forwards  in  the  outer  wall 
of  the  cavernous  sinus  to  the  sphenoidal  fissure  through 
which  it  enters  the  orbit. 

Before  reaching  the  foramen,  however,  it  divides  into 
three  branches,  lacrimcd,  frontal,  and  nasal  [N.  nasociliaris], 


Fig.  35. — Diagram  of  the  Nerves  in  the  Odter  Wall  and  Floor 

OP  THE  CaVERNODS  SiNCS  (LOOKED  AT  PROM  THE  OUTER  SiDE). 

5a.  The  Ophthalmic  Division  of  the  Fifth  Nerve  leaving  the 
Gasserian  Ganglion.  5&.  Maxillary  Division  of  the  Fifth  Nerve.  5c. 
Mandibular  Division  of  the  Fifth  Nerve.  3.  Oculo-motor  Nerve.  3a 
and  3&.  Superior  and  Inferior  Divisions  entering  the  Orbit  through 
the  Sphenoidal  Fissure.  4.  Trochlearis  Nerve.  Fr.  Frontal,  L. 
Lacrimal,  N.  Nasal  Nerves.    6.  Abducens  Nerve. 

the  identification  of  which  will  be  easier  when  the  orbit  is 
being  dissected. 

In  the  dissection  of  this  first  division  of  the  fifth  nerve 
the  cavernous  blood  sinus  will  probably  be  opened,  but  it 
is  advisable  to  study  its  cavity  on  the  opposite  side  rather 
than  to  run  the  risk  of  damaging  the  other  cranial  nerves 
which  lie  in  its  walls. 

The  fourth  nerve  [N.  trochlearis]  needs  great  care  in  its 
exposure;  it  should  be  picked  up  with  the  forceps  at  the 
point  where  the  attached  border  of  the  tentorium  is  crossed 
by  the  free,  made  fairly  tight,  and  then  a  knife  with  a  really 
sharp  point  run  forwards  along  its  course,  the  back  of  the 
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knife  being  turned  to  the  nerve.  As  it  runs  forwards  it  is 
crossed  externally  by  the  lacrimal  and  frontal  branches  of 
the  fifth.  Snipping  off  the  anterior  chnoid  process  on  one 
side  makes  the  dissection  of  these  nerves  more  easy,  but  it 
must  be  done  very  carefully. 

The  third  nerve  [N.  oculomotorius]  lies  internal  to  the 
fourth,  and  enters  the  cavernous  sinus  through  its  roof; 
thence  it  may  be  traced  into  the  outer  wall,  where  it  lies 
internal  to  both  the  fourth  and  fifth  nerves  and  divides 
into  an  upper  and  a  lower  branch. 

The  sixth  nerve  [N.  abducens]  has  been  seen  leaving  the 
subdural  space  three-quarters  of  an  inch  below  the  posterior 
clinoid  process ;  it  should  be  exposed  in  the  way  advised  for 
the  fourth  nerve,  and,  in  doing  so,  it  will  be  seen  to  lie  with 
the  inferior  petrosal  sinus  in  a  little  notch  at  the  side  of  the 
base  of  the  dorsum  selljB.  After  this  it  runs  alono-  the  floor 
of  the  cavernous  sinus  on  the  outer  side  of  the  internal 
carotid  artery,  which  is  also  lying  here.  It  passes  at  last 
through  the  sphenoidal  fissure  below  the  other  nerves. 

Students  often  find  it  difficult  to  remember  the  way  in 
which  these  nerves  cross  one  another  in  the  outer  wall  of 
the  smus ;  it  should  therefore  be  noticed  carefully  that  the 
sixth  nerve  is  always  the  lowest,  and  that  the  third,  fourth, 
and  fifth  always  keep  their  numerical  order  from  within 
outwards,  though  they  only  have  it  from  above  downwards 
in  the  posterior  part  of  the  sinus. 

The  Cavernous  Sinus  [S.  cavernosus]  is  about  an  inch 
long,  and  starts  at  the  sphenoidal  fissure  by  receiving  most 
of  the  veins  from  the  orbit.  It  ends  posteriorly  above  the 
apex  of  the  petrous  bone,  where  it  is  drained  by  the  superior 
and  mferior  petrosal  sinuses,  but  in  its  course  it  receives 
many  veins  from  the  front  of  the  base  of  the  brain,  and  in 
particular  the  Superficial  Sylvian  Vein.  It  is  formed  bv  a 
splitting  of  the  dura  mater  and  is  lined  by  endothelial  tissue. 

It  should  be  slit  open  from  above  on  the  other  side  to 
that  in  which  the  nerves  have  just  been  dissected,  and  then 
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It  will  be  seen  that  tlie  sinus  gets  its  name  from  a  number 
of  filaments  which  run  across  it  and  form  cavernous  tissue. 

The  carotid  artery  and  the  nerves  will  be  recognised 
lying  in  this  tissue,  but  each  surrounded  by  an  endothelial 
sheath. 

The  inner  wall  is  hardly  present,  and  a  seeker  will  show 
that  the  blood  space  is  continuous  with  the  so-called  cir- 
cular simts  [S.  circularis],  which  fills  up  all  that  part  of 
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Fig.  36.— Diagrammatic  Section  through  Cavernous  Sinus. 

Pity  B  Pituitary  Body.  Diaph.Sd.  Diaphragma  Sellse.  3,  4,  and  6 
Thifd  Four  h!  and  Sixth  Nerves.  5a.  Ophthalnuc  Dmsion  of  F^th 
N«rve  56  Maxillary  Division  of  Fifth  Nerve.  0.4.  Internal  Carotid 
Stirv  Circ  i  Circular  Sinus.  Cran.D.M.  Cranial  Layer  of  Dura 
Mater  CcZ  dJI.  Cerebral  Layer  of  Dura  Mater.  Cav.S.  Cavernous 
Tissue  in  the  Cavity  of  the  Cavernous  Smus. 

the  pituitary  fossa  not  occupied  by  the  gland,  and  so 
forms  a  communication  between  the  cavernous  smuses  of 

""^^ThT  cavernous  sinus  communicates  with  the  pterygoid 
and  pharyngeal  plexuses  outside  the  skull  through  the 
foramen  ovale,  middle  lacerated  foramen,  and  carotid  canal 
but  these  emissary  veins  are  too  small  to  be  made  out 
without  special  injection.  r  ^       i„„  ;„ 

Occasionally  there  is  an  unusually  large  safety  valve  in 
the  shape  of  an  emissary  vein  passing  through  the  /ommeT^ 
Fesaiu,  just  internal  to  and  in  front  of  the  foramen  ovale. 
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Fig.  37.— The  Base  of  the  Cranium. 

S.L.S.  Superior  Longitudinal  Sinus.  A.M. A.  Anterior  Meningeal 
Artery.  O.N.  Optic  Nerve.  I.C.A.  Internal  Carotid  Artery.  3.  N.  to 
12.  N.  Various  Cranial  Nerves.  V.A.  Vertebral  Artery.  St.S.  Straight 
Sinus.  L.S.  Tentorium  cut  close  to  the  Lateral  Sinus.  0.8.  Occipital 
Sinus.  P.M. A.  Posterior  Meningeal  Arteries.  8.S.  Sigmoid  Sinus. 
S.P.S.  Superior  Petrosal  Sinus.  I.P.S.  Inferior  Petrosal  Sinus  joined 
by  the  Transverse  Sinus  to  its  opposite  fellow.  M.M.A.  Middle 
Meningeal  Artery.  8.M.A.  Small  Meningeal  Artery.  C.S.  Cavernous 
Sinus.    Cir.8.  Circular  Sinus.    F.G.  Falx  Cerebri. 
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From  the  posterior  end  of  the  cavernous  sinus  trace  the 
superior  and  inferior  petrosal  sinuses,  the  former  of  which 
has  been  sht  up  and  examined  aheady. 

The  inferior  petrosal  sinus  [S.  petrosus  inferior]  is  larger 
than  the  superior,  and  there  is  no  sign  of  it  in  the  cranial 
base  until  it  is  slit  open,  since  it  rests  in  a  groove  between 
the  petrous  and  basioccipital  bones,  and  is  covered  by  the 
cerebral  layer  of  the  dura  mater. 

Find  its  opening  from  the  cavernous  sinus  at  the  apex 
of  the  petrous  bone,  and  pass  a  seeker  backwards  and  out- 
wards along  it,  gradually  slitting  it  up  until  the  posterior 
lacerated  foramen  is  reached.  It  will  be  found  to^  pass 
just  external  to  the  point  at  which  the  sixth  nerve  pierces 
the  dura  mater  (see  Fig.  37). 

The  study  of  the  lateral  sinus  [S.  transversus]  may  now 
be  finished  by  sHtting  it  open  from  behind  the  outer  end 
of  the  petrous  bone,  where  it  is  resting  against  the  posterior 
inferior  angle  of  the  parietal  bone  at  the  asterion.  It  will 
be  seen  to  run  downwards  and  inwards  with  an  S-shaped 
curve  which  gains  for  this  part  the  name  of  the  sigmoid 
sinus. 

This  part  is  of  great  importance  in  aural  surgery,  because 
it  lies  so  close  to  the  mastoid  antrum  and  mastoid  cells.  It 
is  therefore  well  to  survey  carefully  its  superficial  land- 
marks, remembering  that,  as  the  right  lateral  sinus  is 
usually  larger  than  the  left,  it  comes  into  closer  relation 
with  the  mastoid  antrum. 

The  asterion  is  at  the  postero- inferior  angle  of  the 
parietal  bone,  and  also  marks  the  place  where  the  hori- 
zontal part  of  the  lateral  sinus  turns  down  to  become  the 
sio-moid  sinus.  To  fix  this  point  on  the  hving  head,  draw 
a  line  from  the  lambda  (which  is  a  hand's-breadth  or  2| 
inches  above  the  external  occipital  protuberance)  to  the 
tip  of  the  mastoid  process;  the  junction  of  the  middle 
and  lower  thirds  of  this  line  corresponds  very  closely  to 
the  asterion. 


INTRACRANIAL  REGION 


.77 


A  line  drawn  from  the  external  occipital  protuberance 
to  the  asterion  marks  the  course  of  the  horizontal  part  of 
the  lateral  sinus,  while  the  sigmoid  sinus  is  marked  by 


B. 


Fig.  38. — Relations  of  the  Middle  Meningeal  Artery  and 
Lateral  Sinus  to  the  Surface  of  the  Skull. 

B.  Bregma.    L.  Lambda.    Pt.  Pterion.    A.  Asterion.    31. M. A. 
Middle  Meningeal  Artery.    Lat.S.  Lateral  Sinus. 

a  line  drawn  downwards  and  forwards  towards  the  tip  of 
the  mastoid  process,  but  stopping  when  it  is  on  a  level 
with  the  lower  border  of  the  external  auditory  meatus. 
It  is  a  very  good  plan  to  drill  some  holes  into  the  sinus 
at  different  points  and  to  notice  how  the  thickness  of  the 
bone  increases  as  the  sinus  passes  down. 
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A  hole  drilled  1  inch  horizontally  behind  the  middle 
of  the  upper  margin  of  the  external  auditory  meatus  usually 
strikes  the  anterior  part  of  the  sinus,  though  it  is  important 
to  reahse  that  the  exact  position  of  the  latter  structure 
varies  a  good  deal. 

Many  surgeons  prefer  to  take  the  line  at  which  the  skin 
over  the  mastoid  process  is  reflected  on  to  the  back  of  the 
auricle  as  a  working  guide  to  the  position  of  the  sigmoid 
sinus. 

The  interior  of  the  sinus  should  be  cleaned  out,  and  its 
posterior  wall  carefully  examined  for  the  mastoid  emissary 
vein,  which  communicates  with  the  occipital  vein  through 
the  mastoid  foramen,  about  1  inch  below  the  asterion. 

The  foramen,  though  sometimes  absent,  is  often  of  large 
size,  and  its  emissary  vein  may  cause  serious  trouble  in 
operations  about  this  region. 

The  last  part  of  the  sinus  runs  inwards  and  then  turns 
forwards  to  reach  the  jugular  foramen  at  its  most  external 
and  posterior  compartment  through  which  it  turns  sharply 
downwards  to  join  the  inferior  petrosal  sinus  outside  the 
skull.  This  latter  sinus  passes  through  the  antero-internal 
compartment  of  the  foramen,  while  the  middle  compart- 
ment is  occupied  by  the  three  nerves. 

Of  these  the  glosso-pharyngeal  has  a  separate  aperture 
in  the  dura  mater  in  front  of  that  for  the  vagus  and  spinal 
accessory. 

In  the  mid  line  of  the  posterior  fossa  of  the  cramum  the 
smsiW  falx  cerehelli  is  found,  contmuous  with  the  under  sur- 
face of  the  tentorium,  and  having  the  small  occipital  simos 
between  its  layers,  where  it  is  attached  to  the  internal 

occipital  crest. 

Lay  this  sinus  open  and  notice  that,  as  it  approaches 
the  foramen  magnum,  it  bifurcates,  and  that  each  branch 
skirts  the  margin  of  the  foramen  to  join  the  lateral  smus 
iust  before  its  disappearance. 

Above  the  hind  margin  of  the  foramen  magnum  there 
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is  a  little  triangular  depression  in  the  dura  mater  which 
receives  the  posterior  end  of  the  vermis  of  the  cerebellum. 

The  Meningeal  Arteries,  if  they  are  fully  injected,  show 
quite  well  through  the  dura  mater;  it  is,  however,  of  the 
first  importance  to  realise  that  they  lie  outside  on  the 
cranial  aspect  of  that  membrane. 

The  anterior  meningeal  artery  is  a  branch  of  the  anterior 
ethmoidal  which  runs  across  the  cribriform  plate  from  the 
anterior  ethmoidal  foramen  to  the  nasal  sht  at  the  side  of 
the  crista  galli.  Dissect  the  dura  mater  from  over  the 
cribriform  plate  to  expose  this  artery,  which  will  be  found 
running  with  the  second  intracranial  portion  of  the  nasal 
nerve  (its  first  intracranial  portion  has  been  studied  in  the 
cavernous  sinus). 

The  middle  meningeal  artery  enters  the  skull  at  the 
foramen  spinosum,  where  its  close  relation  to  the  exit  of  the 
third  division  of  the  fifth  nerve  should  be  carefully  noted.  It 
runs  upwards  and  forwards,  grooving  the  great  wing  of  the 
sphenoid  as  a  rule.  Some  little  distance  below  the  pterion 
it  divides  into  anterior  and  posterior  branches,  the  former 
running  up  to  the  pterion,  which  corresponds  to  a  point  on 
the  side  of  the  living  head  two  fingers'-breadth  (1^  inch) 
above  the  middle  of  the  zygoma,  and  then  generally  sinks 
into  a  tunnel  in  the  parietal  bone,  so  that  in  trephining  at 
this  point  it  may  be  unavoidably  cut.  The  posterior  branch 
runs  back  across  the  top  of  the  squamous  bone,  and  reaches 
the  parietal  about  the  middle  of  its  lower  border.  The  rest 
of  its  course  was  seen  on  first  removing  the  skulhcap. 

It  may  be  here  noted  once  more  that  the  grooves  in  the 
skull  usually  attributed  to  the  meningeal  arteries  are  reaUy 
formed  by  their  accompanying  veins. 

Clear  away  some  of  the  dura  mater  near  the  foramen 
spinosum  in  order  to  see  this  artery  more  clearly,  and  at  the 
same  time  to  notice  how  much  more  firmly  the  membrane  is 
bound  down  to  the  base  of  the  skull  than  to  the  vault. 

The  small  meningeal  artery  enters  the  skull  through  the 
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foramen  ovale,  and  is  so  small  as  to  be  often  undetected ;  it 
supplies  the  floor  of  the  middle  cranial  fossa  (see  Fig.  37, 
p.  75). 

The  posterior  meningeal  arteries  may  come  from  all  or 


Fig  39  —Relations  of  the  Middle  Meningeal  Artery  and 
Lateral  Sinus  to  the  Surface  of  the  Skull. 

B   Bregma.     L.  Lambda.     Pt.  Pterion.     A.  Asterion.  MM.A. 
Middle  Meningeal  Artery.    Lat.  S.  Lateral  Sinus. 

any  of  three  sources :  (1)  from  the  ascending  pharyngeal 
artery  through  the  jugular  foramen ;  (2)  from  the  occipita 
through  the  mastoid  foramen;  and  (3)  from  the  yertebral 
befo,re  it  pierces  the  dura  mater  in  the  cervical  region. 

Now  lift  up  the  Gasserian  gangUon,  and  dissect  the  dura 
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mater  away  from  the  petrous  bone,  where  it  forms  the  floor 
of  Meckel's  cave.  The  object  of  this  is  to  find  the  great 
superficial  petrosal  nerve,  which  comes  out  of  the  hiatus 
Fallopii  in  the  petrous  bone  below  the  Gasserian  ganglion  to 
pierce  the  cartilage  forming  the  middle  lacerated  foramen. 
It  is,  of  course,  outside  Meckel's  cave. 

Just  in  front  and  below  is  the  much  smaller  small  super- 
ficial petrosal  nerve,  which  needs  very  careful  looking  for, 
and  generally  disappears  through  the  petro-sphenoid  suture. 

When  the  base  of  the  skull  has  been  carefully  revised, 
chisel  away  the  dorsum  sellre,  and  then  remove  the  pituitary 
body,  placing  it  carefully  in  the  pot  with  the  rest  of  the 
brain. 

r 

DISSECTION  OF  THE  ANTERIOR  TRIANGLE 
OF  THE  NECK 

This  triangle  has  for  its  base  the  lower  border  of  the 
body  of  the  mandible  and  a  line  continued  back  from  that 
until  the  sterno -mastoid  is  reached ;  its  anterior  boundary  is 
the  mid  Hue  of  the  neck,  its  posterior  the  anterior  border 
of  the  sterno-mastoid  muscle,  while  its  apex  points  down- 
wards in  the  suprasternal  notch. 

Surface  Anatomy.— Before  beginning  the  actual  dis- 
section let  the  head  fall  well  back  and  make  out  the  following 
points :  About  two  inches  behind  and  below  the  chin  in  the 
mid  line  is  the  hody  of  the  hyoid  hone ;  in  a  living  person, 
standing  up,  this  is  almost  level  with  the  chin,  horizontally, 
and  corresponds  to  the  third  cervical  vertebra  behind.  In 
a  thin  subject  the  great  cornua  can  be  felt  by  gripping  the 
bone  between  the  finger  and  thumb,  and  it  is  sometimes 
even  possible  to  feel  the  lesser  cornu  with  the  index  finger. 
It  is  a  great  advantage  to  explore  landmarks  in  the  living 
as  well  as  in  the  dead  subject,  and  to  remember  that  the 
index  finger  of  the  right  hand  is  the  one  which  has  had 
most  education  and  experience.    The  pressure  should  be 
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very  slight  at  first  and  gradually  increased  until  the  structure 
is  felt,  while  during  the  whole  process  the  explorer  should 
try  to  visualise  the  outlines  of  the  part  under  examination 
and,  if  necessary,  compare  them  with  a  dry  specimen. 

About  a  finger's-breadth  below  the  body  of  the  hyoid 
is  the  pomum  Adami  or  anterior  extremity  of  the  thyroid 


■piQ.  40.— Skin  Incisions  for  the  DiSSECTiON  of  the 
Head  and  Neck. 

cartilage,  more  prominent  in  adult  males  than  in  females 
or  children,  and  the  movements  of  this  should  be  felt  in  a 
Hving  person  while  swallowing.  Between  the  two  structures 
is  the  thy ro-hyoid  space,  and  the  upper  border  of  the  thyroid 
cartilage  may  be  explored  for  a  httle  distance,  but  is  soon 
obscured  by  the  sterno-hyoid  muscles.  This  is  the  spot 
which  suicides  generally  choose  for  cutting  their  throats. 

About  an  inch  below  the  pomum  Adami  is  the  cricoid 
cartilage,  marking  the  lower  limit  of  the  larynx  and  corre- 
sponding to  the  sixth  cervical  vertebra,  while  the  top  of 
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the  thyroid  is  opposite  the  fourth.  Between  the  cricoid  and 
thyroid  is  the  crico-thyroid  space,  and  here  the  h\rynx  may 
be  opened  in  any  sudden  emergency  requiring  the  admission 


Fio.  41.— The  Platysma  Muscle  and  its  Relations. 

PI.  Platysma.  A.J.V.  Anterior  Jugular  Vein.  S.St.N.  Supra- 
sternal Nerve.  E.J.V.  External  Jugular  Vein,  seen  through  the 
Platysma.  Sp.Ac.N.  Spinal  Accessory  Nerve.  Tr.  Trapezius.  "s.O.N. 
Small  Occipital  Nerve  (in  this  case  piercing  some  of  the  fibres  of  the 
Trapezius).  S.M.  Sterno-mastoid  Muscle.  G.A.N.  Great  Auricular 
Nerve. 

of  air  below  the  true  vocal  cords.  This  is  the  operation  of 
"  laryngotomy."  A  little  below  the  cricoid  is  the  soft  isthmus 
of  the  thyroid  body  lying  just  above  the  suprasternal  notch, 
and,  when  the  head  is  thrown  back,  some  of  the  rings  of  the 
trachea  may  be  felt  below  it  on  deep  pressure.    It  must  be 
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remembered  that  in  women  and  children  the  subcutaneous  fat 
is  more  plentiful  than  in  adult  males,  and  therefore  palpation 
in  them  is  more  difficult.    The  outline  of  the  sterno-mastoid 

S.M.N. 


G.A.N. 


S.C.N. 


Fig.  42.— Dissection  of  the  Anterior  Triangle  of  the  Neck. 


S  M.N.  Submaxillary  Nodes.  P.G.  Parotid  Gland.  G.AA  Great 
Auricular  Nerve.  S.G.N.  Superficial  Cervical  Nodes.  Cervrcal 
branch  of  Facial  Nerve.  E.J.V.  External  Jugular  Vein.  T  C.N 
Transverse  Cervical  Nerve.  S.M.  Sterno-mastoid,  S^H^  Sterno-hyoid. 
OH  Omo-hyoid.  D.H.iV.  Descendens  Hypoglossi  Nerve  J3itur- 
caUon  of  Common  Carotid  Artery.  I.J.V.  Internal  Jugular  Vein 
J  h^.  Suprahyal  Lymph  Node.  ^-  ^igastric.  ^  H-^-^^^-f 
Branch  of  Facial  Artery  lying  upon  Mylo-liyoid  Muscle.  M.H.N. 
Mylo-hyoid  Nerve.    F.A.  Facial  Artery. 

in  the  Hving  body  is  made  more  distinct  by  turning  the  face 
to  the  opposite  side,  and  the  index  finger  can  usually  be 
pushed  deep  to  the  cord-like  sternal  origin  of  the  muscle. 
DissECTiON.-An  incision  (No.  4,  Fig.  40)  has  already 
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been  made  down  the  surface  of  the  sterno-mastoid,  so  that 
it  is  only  necessary  to  make  a  horizontal  one  along  the  lower 
border  of  the  body  of  the  lower  jaw  and  to  carry  it  back 
until  it  meets  the  first  close  to  the  tip  of  the  mastoid  process 
(Incision  No.  8,  Fig.  40).  The  triangular  flap  of  skin  should 
then  be  turned  forwards.  This  must  be  done  carefully  to 
avoid  injury  to  the  thin  platysma  sheet  which  runs  down- 
wards and  backwards  from  the  muscles  of  the  lower  lip  to 
pass  superficial  to  the  clavicle.  Below  the  chin  it  will  be 
noticed  that  the  platysma  muscles  of  opposite  sides  decussate 
across  the  mid  line,  but,  as  they  descend,  their  anterior 
borders  diverge  (see  Fig.  41). 

Through  the  platysma  the  external  jugular  vein  already 
dissected  in  the  posterior  triangle  can  be  seen,  accompanied 
by  some  small  superficial  lymphatic  nodes.  The  great 
auricular  and  transverse  cervical  nerves  are  also  seen  wind- 
ing round  the  posterior  border  of  the  sterno-mastoid,  while, 
near  the  mid  line,  the  anterior  jugular  vein  runs  down  from 
the  region  beneath  the  chin.  Between  the  chin  and  the 
hyoid  bone,  on  each  side  of  the  mid  line,  is  a  small  supra- 
hyoid lymphatic  node  which  drains  the  lower  lip  and  chin 
region  and  is  of  considerable  clinical  importance  (see  Fig.  42, 
S.H.N.).  Now  reflect  the  platysma  from  below  upwards, 
and  in  doing  so  look  for  the  cervical  branch  of  the  facial 
nerve  [ramus  colli],  which  runs  down  just  behind  the  angle 
of  the  jaw  to  join  twigs  of  the  transverse  cervical  nerve, 
and  so  supply  the  muscle. 

Deep  to  the  platysma  is  the  ensheathing  layer  of  the 
deep  cervical  fascia,  which  is  usually  described  as  splitting 
to  form  a  sheath  for  the  sterno-mastoid.  The  dissector 
must  not  expect  to  see  a  definite  sheet  of  dense  fascia  like 
the  fascia-lata  in  the  thigh.  A  little  close  observation  will 
convince  him  that  all  the  interstices  between  the  structures 
in  the  neck  are  filled  in  with  cellular  tissue  containing  a 
variable  amount  of  fat  in  its  meshes,  and  that  all  the  fascial 
planes  are  merely  slight  condensations  of  this.    It  should  be 
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noticed  too  that  cellular  tissue,  when  dissected  away  from  its 
attachments,  condenses  into  an  artificial  sheet  which  is  not 
present  at  all  during  life.  Just  above  the  suprasternal  notch 
the  cellular  tissue  is  very  plentiful  and  is  known  as  Burns 
"space."  Here  the  ensheathing  layer  of  the  deep  cervical 
fascia  is  said  to  split,  though  no  evidence  of  any  such  thing 
is  present  in  a  median  section  unless  it  has  been  specially 
prepared  to  show  it.  Above,  the  deep  cervical  fascia  is 
usually  described  as  being  attached  to  the  lower  jaw,  the 
hyoid  bone,  and,  by  spHtting,  to  form  a  bag  in  which  the 
parotid  gland  is  lodged,  while  below  it  is  attached  to  the 
clavicle. 

This  description  is  true  enough  except  that  it  suggests 
a  sharp  distinction  between  the  deep  fascia,  the  superficial 
fascia,  and  the  intermuscular  septa,  whereas  all  these  struc- 
tures are  quite  continuous  and  all  consist  of  cellular  tissue 
containing  more  or  less  fat. 

Now  clear  away  this  tissue  in  the  lower  part  of  the 
anterior  triangle,  and  so  expose  the  lower  of  the  three  small 
triangles  into  which  it  is  subdivided. 

This  is  called  the  Musculae  Triangle,  and  its  boundaries 
are  the  mid  line  of  the  neck  in  front,  the  anterior  belly  of 
the  omo-hyoid  above,  and  the  edge  of  the  sterno-mastoid 
behind  (see  Fig.  43). 

The  omo-hyoid  can  be  readily  recognised  by  pulling  on 
its  posterior  belly  already  exposed  in  the  posterior  triangle ; 
it  runs  downwards  and  outwards  from  the  lower  border  of 
the  hyoid  bone,  at  the  junction  of  its  body  and  great  cornu, 
to  disappear  deep  to  the  sterno-mastoid  about  the  level  of 
the  cricoid  cartilage.  Clear  the  cellular  tissue  away  from 
the  upper  part  of  the  anterior  triangle  and  define  the  ^?os- 
terior  belly  of  the  digastric  muscle. 

This  runs  from  the  mastoid  process  to  the  base  of  the 
great  cornu  of  the  hyoid  bone.  As  it  nears  the  hyoid  it 
narrows  into  its  central  tendon,  which  usually  pierces  the 
stylo-hyoid  muscle.   Whether  it  does  so  or  not  the  stylo- 
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hyoid  will  be  found  running  parallel  with,  and  _  just  in 
fiont  of,  the  posterior  belly  of  the  digastric,  and  its  insertion 
into  the  outer  border  of  the  base  of  the  great  cornu  ot  the 
hyoid  bone  can  be  made  out. 

The  central  tendon  of  the  digastric  is  partly  kept  down 
by  a  thickened  loop  of  cellular  tissue  or  cervical  fascia,  and 


S.M.T 


Fig.  43.— Diagram  to  show  the  Subdivision  of  the  Anterior 
Triangle  of  the  Neck. 

S.M.T.  Submaxillary  Triangle.  D.  &  S.H.  Posterior  Belly  of 
Digastric  and  Stylo-hyoid  Muscles.  D.  Anterior  Belly  of  Digastric 
(this,  it  will  be  noticed,  is  not  a  boundary  of  the  triangle).  G.T.  Carotid 
Tiiangle.  S.M.  Sterno-mastoid.  O.H.  Omo-hyoid.  M.T.  Muscular 
Triangle. 

partly  by  some  of  its  own  fibres,  Avhich  are  inserted  into  the 
outer  border  of  the  base  of  the  great  cornu  of  the  hyoid 
bone. 

The  anterior  hdly  of  iJie  digasiric  is  shorter  than  the 
posterior,  and  runs  from  the  digastric  fossa,  near  the  symphysis 
of  the  mandible,  to  the  central  tendon. 

The  triangle  between  the  tAvo  belhes  of  the  digastric  and 
the  lower  border  of  the  jaw  is  filled  by  the  submaxillary 
(jland,  embedded  in  which,  close  to  the  place  where  the 
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facial  vein  leaves  the  face,  one  or  two  lymphatic  nodes 
[lyraphoglandulae  submaxillares]  should  be  looked  for  at 
once  (see  Fig.  42,  S.M.N.). 

The  whole  plan  of  the  artificial  subdivision  of  the 
anterior  triangle  is  now  plain. 

The  LOWER  or  Muscular  Triangle  (Fig.  43,  M.T.)  has 
been  seen;  the  middle  or  Carotid  Triangle  (C.T.)  is 
bounded  by  the  anterior  belly  of  the  omo-hyoid  below, 
the  sterno-mastoid  behind,  and  the  posterior  belly  of  the 
digastric  above,  while  the  upper  or  Submaxillary  Triangle 
(S.M.T.)  is  marked  out  by  a  line  drawn  along  the  posterior 
belly  of  the  digastric  and  continued  along  the  hyoid  bone 
to  the  mid  line  of  the  neck — this  is  the  lower  boundary — 
then  along  the  mid  line  of  the  neck  to  the  chin  for  the 
anterior  limit,  and  above  by  the  lower  margin  of  the  jaw  and 
a  Une  drawn  back  from  its  angle  to  the  sterno-mastoid. 

As  the  most  important  structures  in  the  neck,  from  an 
anatomical  point  of  view,  are  the  Carotid  Arteries  [A. 
carotis],  their  branches  and  relations,  a  careful  dissection 
of  these  from  below  upwards  will  lead  to  a  good  working 
knowledge  of  this  region. 

The  line  of  the  common  and  external  carotid  arteries  in 
the  undissected  body  is  one  drawn  from  the  sterno-clavicular 
joint  to  the  angle  of  the  jaw.  As  far  as  the  upper  border 
of  the  thyroid  cartilage,  the  line  corresponds  to  the  common 
carotid  artery;  above  that  to  the  external  carotid.  The 
line  for  the  internal  carotid  is  a  Httle  posterior  or  external 
to  that  for  the  external  carotid. 

The  plan  advised  for  the  study  of  the  third  part  of  the 
subclavian  artery  (see  p.  39)  should  be  adopted  here,  and 
the  following  relations  looked  for  and  verified. 

Anterior  Relations  of  the  Common  Carotid  Artery 
5owes.— Sternal  end  of  Clavicle. 

Muscles.— (l)  Sterno-mastoid.     (2)  Sterno-hyoid.  (3) 


THE  ANTEBIOK  TRIANGLE  81 

Sterno- thyroid.  (4)  Omo-hyoid.  (5)  Platysm: 
(largely  indirect). 


Fig.  44.  Dissection  op  the  Carotid  Arteries  in  the  Neck. 


P.G.  Parotid  Gland.  O.A.N.  Great  Auricular  Nerve.  S.A.N.  Spinal 
Accessory  Nerve.  S.M.  Sterno-mastoid.  D.H.  Descendens  Hypoglossi 
Nerve.  V.N.  Vagus  Nerve.  I. J.  V.  Internal  Jugular  Vein.  O.H.  Omo- 
hyoid. S.Th.  Sterno-thyroid.  S.H.  Sterno-hyoid.  Th.O.  Thyroid 
Gland.  E.L.N.  External  Laryngeal  Nerve.  T.H.  Thyro-hyoid  Muscle 
and  Nerve.  8.M.G.  Submaxillary  Gland.  Dig.  Digastric  Tendon. 
H.N.  Hypoglossal  Nerve. 


Fibrous  Structures. — (1)  Posterior  part  of  Capsule  of 
Sterno-clavicular  joint.  (2)  Cervical  cellular  tissue 
forming  so-called  carotid  slieath. 
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Arteries. — Sviperior  Thyroid  Artery  and  its  sterno-mastoid 
branch. 

Yeins.—{\)  Superior  Thyroid.     (2)  Middle  Thyroid.  (3) 


S.H.  C.T. 


L.N. 


L.O. 


Fif3.  45.— Diagram  op  a  Freshly-cut  and  Undisturbed  Section 

0?  THE  Neck. 

CT  Crico-thyroid  Muscle.  S.H.  Sterno-hyoid  Muscle  T.p. 
Inferior  Cornu  of  Thyroid  Cartilage,  ^f.^  Sterno-thyroid  Muse  e 
0  H  Omo-hyoid  Muscle.  D.H.  Descendens  Hypoglossi  Nerve.  SM. 
Sterno-mastoid  Muscle.  PL  Platysma  L.iV.  One  of  the  Deep  Cer- 
vical  Lymph  Nodes.  I.J.V.  Internal  Jugular  Vein.  F.-V.  Vagus 
Nerve^  C.A.  Common  Carotid  Artery.  Sc.A.  Scalenus  Anticus 
Muscle     Th.G.  Thyroid  Gland.    Sc.  Sympathetic^  RG.  Lougus  CoUi. 

Inferior  Constrictor.  GL  (Esophagus.  G.A.P.  Cnco-arytenoideus 
Posticus.    C.C.  Cricoid  Cartilage. 

Anterior  Jugular.    (Sometimes  Lingual  and  Facial 

Veins.)  ri     •  • 

jV-e^^;es.— Descendens  Hypoglossi  and  Ansa  Oervicis. 
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Glanchdar  and  other  Structures.— Thyroid  and  Para- 
thyroid Glands. 

The  Cervical  Fascia  has  ah-eady  been  referred  to, 
and  will  have  to  be  again.  It  is  extremely  difficult  for 
the  student  to  get  a  fair  idea  of  it  from  his  dissection, 
and  so  he  visualises  it  from  the  diagrams  which  his 
text-books  provide.  As  long  as  he  clearly  understands 
that  these  are  much  more  precise  and  definite  than  any- 
thing he  is  likely  to  find  in  nature,  they  may  be  a  help. 
If  he  does  not  understand  this,  they  are  misleading.  A 
clean  fresh  section  across  the  neck  shows  that  all  the  inter- 
stices between  the  various  structures  are  filled  with  loose 
cellular  tissue.  When  these  structures  are  separated  by 
traction  or  by  the  knife,  the  cellular  tissue  collapses  into 
sheets  where  no  sheets  had  been  before.  It  is,  for  example, 
impossible  to  demonstrate  without  artificial  manipulation  a 
definite  carotid  sheath  in  the  shape  of  a  fibrous  tube.  The 
vessels  are  just  packed  in  by  cellular  tissue,  which  will 
collapse  into  a  tube  on  dissection,  and,  although  the  artery 
has  just  as  much  or  just  as  little  of  a  cellular  sheath  as 
any  other  artery  of  its  own  size,  the  internal  jugular  vein 
and  vagus  nerve  have  no  special  sheath  at  all  unless  it  is 
artificially  made. 

In  describing  the  cervical  fascia,  it  is  usual  to  speak  of 
the  ensheathing  layer  splitting  to  enclose  the  sterno-mastoid 
and  trapezius,  and  of  two  transverse  septa  passing  vertically 
across  the  neck.  Of  these  the  anterior  or  j)retracheal  septxbon 
is  said  to  pass  between  the  sterno-hyoid  and  thyroid  muscles 
in  front  and  the  trachea  behind,  while  the  posterior  or  pre- 
vertebral septum  is  said  to  pass  behind  the  oesophagus. 

Laterally,  deep  to  the  sterno-mastoid,  these  three  parts, 
the  ensheathing,  the  pretracheal,  and  the  prevertebral,  are 
described  as  uniting,  and  where  they  do  so  they  all  help  in 
forming  the  so-called  carotid  sheath,  a  vertical  tube  enclos- 
ing the  common  carotid  artery,  the  internal  jugular  vein, 
and  the  vagus  nerve. 
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In  trying  to  understand  things  in  nature  as  they  really 
are,  it  is  most  important  that  every  student  should  get  into 
the  way  of  using  his  own  eyes  and  trusting  to  them,  and  if 
he  cannot  see  the  things  described,  he  should  ask  to  have 
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Fta  46  —Diagrammatic  Section  through  the  Neck,  adapted  from 
'  Fig.  45,  to  show  the  Layers  of  Deep  Cervical  Fascia  usually 
described. 

EL  Ensheathine  Layer.  Pre.T.  Pretracheal  Layer  Pre. F.  Pre- 
vertebral Layer.  TA.,SA.  Thyroid  Sheath.  Carotid  Sheath.  For 
other  structures  see  Fig.  45. 

them  demonstrated,  and  should  watch  the  method  of  de- 
monstration without  prejudice.  _ 

In  the  case  of  the  cervical  cellular  tissue  there  is  no  difli- 
culty  in  producing  the  orthodox  arrangement  from  a  section 
with  a  Httle  manipulation,  but  there  is  also  no  difficulty,  if 
the  dissector  so  wishes,  in  making  very  definite  planes  in 
places  where  none  have  ever  been  described. 
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The  writer's  experience  makes  him  wish  that  the  cervical 
fascia  could  be  described  merely  as  cellular  tissue  packing  in 
all  the  interstices  of  the  neck,  and  tending  to  become  slightly 
less  dense  where  movement  is  most  free,  and  he  cannot  find 
that  there  is  any  justification,  from  a  clinical  point  of  view, 
in  burdening  the  student's  memory  with  the  usual  academic 
description  of  the  cervical  fascia. 

Having  identified  all  the  other  relations,  they  may  be 
cleaned  and  systematically  examined.  Leaving  the  clavicle 
and  sterno-clavicular  joint  for  examination  at  another  time, 
the  first  important  structure  is  the  sterno-cleido- mastoid 
muscle.  Its  strong  but  small  tendinous  origin  from  the  upper 
part  of  the  front  of  the  manubrium  sterni  has  been  seen  in 
Burns'  space,  while  its  origin  from  the  inner  third  of  the 
upper  surface  of  the  clavicle  can  be  easily  made  out  by  clean- 
ing away  the  "deep  cervical  fascia"  covering  the  muscle. 
The  insertion  into  the  mastoid  process  and  outer  two-thirds 
of  the  superior  curved  line  of  the  occipital  bone  can  be 
followed,  and  it  will  be  seen  that  those  fibres  which  rise  from 
the  sternum  are  inserted  most  superficially.  While  cleaning 
the  surface  of  the  muscle  the  external  jugular  vein  can  be 
followed  up  to  its  formation  by  the  posterior  auricular  join- 
ing the  posterior  division  of  the  temporo-maxillary  veins, 
though  it  is  liable  to  a  good  deal  of  variation.  The  great 
auricular  and  transverse  cervical  nerves,  already  partly  dis- 
sected, may  now  be  exposed  in  their  whole  course,  and  it  will  be 
seen  that  the  former  supplies  the  skin  of  the  lower  part  of  the 
ear  as  well  as  of  an  area  just  in  front  and  behind  it,  while  the 
transverse  cervical  is  the  cutaneous  nerve  of  the  whole  of  the 
side  of  the  neck.  The  entrance  of  the  spinal  accessory  nerve 
into  the  sterno-mastoid  is  deep  to  the  anterior  border  of  the 
muscle  and  about  the  level  of  the  angle  of  the  jaw.  It  is 
not,  however,  advisable  to  cut  the  sterno-mastoid  yet. 

The  Sterno-hyoid  and  Sterno-tliyroid  muscles  are  only  in 
front  of  the  carotid  artery  in  the  lower  part  of  the  neck,  and 
as  the  sterno-thyroid  is  the  deeper  of  the  two,  it  is  by  far 
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the  more  important  relation.  The  origin  of  these  muscles 
from  the  back  of  the  manubrium  sterni  cannot  be  seen  at  pre- 
sent, but  the  whole  of  the  length  of  the  sterno-hyoid  is  quite 
evident,  and  should  be  dissected  up  to  its  insertion  into  the 
lower  border  of  the  body  of  the  hyoid  bone.  As  it  runs  up, 
its  inner  border  gradually  approaches  that  of  its  fellow  of 
the  opposite  side,  while  the  inner  borders  of  the  two  sterno- 
thyroids diverge  so  that  an  elongated  lozenge-shaped  space 
is  left  in  the  mid  line  in  which  the  trachea,  the  isthmus  of  the 
thyroid  gland  and  the  larynx  are  exposed.  Now  cut  and 
reflect  the  sterno-hyoid,  looking  out  carefully  for  its  nerve, 
which  enters  it  rather  low  down.  The  insertion  of  tlie 
sterno-thyroid  is  now  visible,  and  is  seen  to  be  into  the 
obUque  line  of  the  thyroid  cartilage.  Be  careful  to  find  its 
nerve,  and  look  for  a  possible  communication  between  this 
and  the  phrenic  nerve. 

The  anterior  attachment  or  insertion  of  the  omo-hyoid 
muscle,  just  at  the  side  of  that  of  the  sterno-hyoid,  should 
now  be  made  out,  and  the  point  where  the  muscle  or  its 
tendon  crosses  the  carotid  artery  determined.  It  is  usually 
about  the  level  of  the  cricoid  cartilage. 

Notice  too  that  the  central  tendon  of  the  omo-hyoid  is 
only  bound  down  to  the  back  of  the  clavicle  and  first  rib  by 
a  slightly  thickened  loop  of  the  deep  cervical  fascia,  and  not, 
as  in  the  case  of  the  digastric,  by  some  of  its  own  fibres. 

The  Sterno-mastoid  branch  of  the  superior  thyroid  artery 
is  a  mere  muscular  twig  and  of  no  practical  importance. 

The  Superior  thyroid  Vein  [V.  thyreoidea  superior]  re- 
turns the  blood  from  the  upper  part  of  the  thyroid  gland 
and  larynx  to  the  internal  jugular  vein ;  it  often  joins  the 
common  facial  vein  before  opening. 

The  Middle  thyroid  Vein  crosses  in  front  of  the  common 
carotid  lower  down,  to  open  into  the  internal  jugular,  but  it 
is  often  wanting. 

Now  look  for  the  descendens  hypoglossi  nerve  [ramus 
descendens  hypoglossi],  running  down  in  front  of  the  common 
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carotid  artery  and  bound  to  it  by  loose  connective  tissue,  the 
so-called  carotid  sheath.    The  nerve  is  about  the  size  of 


S.M.G. 


Dig, 


H.N. 


a.A.N. 


S.A.N. 


Fig.  47.— Dissection  of  the  Carotid  Arteries  in  the  Neck, 

P.G.  Parotid  Gland.  G.A.N.  Great  Auricular  Nerve.  S.A.N.  Spinal 
Accessory  Nerve.  S.M.  Sterno-mastoid.  D.H.  Descendens  Hypoo-lossi 
Nerve.  F.iV.  Vagus  Nerve.  /..7.F.  InternalJugular  Vein.  O.H  Omo- 
hyoid. S.Th.  Sterno-thyroid.  S.H.  Sterno-hyoid.  Th  G  Thyroid 
Gland  E.L.N.  External  Laryngeal  Nerve.  T.H.  Thyro-liyoid  Muscle 
aiid  Nerve.  S.M.G.  Submaxillary  Gland.  Dig.  Digastric  Tendon 
a. IS.  Hypoglossal  Nerve. 

thm  twine,  and,  when  found,  should  be  followed  with  great 
care,  in  order  to  avoid  cutting  the  twig  to  the  anterior  belly 
of  the  omo-hyoid  which  it  gives  off. 
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On  dissecting  it  up  it  will  be  seen  to  come  off  the 
hypoglossal  nerve  where  that  structure  is  crossing  superficial 
to  the  begimiing  of  the  external  carotid  artery,  just  above 
the  level  of  the  great  cornu  of  the  hyoid  bone.  Below,  about 
the  level  of  the  cricoid  cartilage,  it  is  joined  by  the  ramus  com- 
municans  cervicis  to  form  a  loop,  the  Ansa  Eypoglossi  aut 
cervicis,  from  which  branches  are  given  off  to  the  sterno- 
hyoid, sterno-thyroid,  and  posterior  belly  of  the  omo-hyoid, 
all  of  which  nerves  have  been  seen  already.  It  must  be  re- 
membered that  although  the  descendens  hypoglossi  seems  to 
■be  given  off  from  the  hypoglossal,  it  is  really  derived  from 
the  first  cervical  nerve,  and  is  only  bound  up  with  the 
hypoglossal. 

The  communicans  cervicis,  if  followed  up,  will  usuaUy  be 
seen  to  pass  between  the  carotid  artery  and  internal  jugular 
vein  and,  by  separating  these,  the  two  branches  which 
form'  it  may  be  traced  to  the  second  and  third  cervical 
nerves.  Sometimes,  however,  the  nerve  passes  superficial 
to  the  internal  jugular  vein  (see  Fig.  50). 

After  dividing  the  sterno-hyoid  and  thyroid  muscles  the 
Thyeoid  Gland  [G.  thyreoidea]  should  be  exammed.  It  is 
one  of  the  ductless  glands,  and  has  two  lobes  connected  m 
front  of  the  upper  two  or  three  tracheal  rings  by  an  isthmus. 
In  6leaning  it  be  careful  not  to  cut  its  arteries  and  vems.  _ 

At  the  upper  part  of  each  lateral  ]obe  the  superior 
thyroid  artery  enters,  usually  in  three  branches  two  anterior 
and  one  posterior,  while  at  the  lower  and  back  par  of 
each  lobe  several  branches  of  the  inferior  thyroid  artery 

"''occasionally  a  third  artery,  the  ^^-^^^/^'^'us 
in  front  of  the  trachea  to  supply  the  region  of  the  isthmus^ 
ond  when  this  is  present  it  is  a  dangerous  obstacle  m 
Lach  otomy  It  is ^e-Hy  a  branch  of  the  innominate. 
tTc  amsromosis  across  the  isthmus  -  sometimes  fairly  free^ 
though  usually  there  is  little  blood  lost  m  a  median  section 
of  this  during  life. 
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Notice  that  the  cervical  cellular  tissue  surrounds  the 
gland,  and  is  especially  plentiful  below;  it  forms  what  is 
often  spoken  of  as  the  sheath  of  the  gland. 

The  superior  and  middle  thyroid  veins  have  already  been 
seen.  The  Inferior  Thyroid  Vein  runs  down  with  its  fellow 
of  the  opposite  side  in  front  of  the  trachea,  and  the  two 
veins  often  form  a  plexiform  anastomosis  before  they  unite  to 
open  into  the  left  innominate  vein.  In  following  these  down, 
the  front  of  the  trachea  in  its  cervical  course  will  be  exposed, 
and  it  should  be  noticed  how  much  further  from  the  surface 
this  tube  gets  as  it  goes  down,  and  how  greatly  its  length  is 
increased  by  throwing  back  the  head. 

In  cleaning  the  front  of  the  trachea  one  or  two  small 
pretracheal  lymph  nodes  should  be  looked  for. 

Sometimes  from  the  isthmus  of  the  thyroid  a  pyramidal 
lobe  of  glandular  tissue  ascends  towards  the  hyoid  bone;  it 
is  generally  a  httle  to  one  side  of  the  middle  line. 

One  half  of  the  thyroid  gland  may  be  extirpated,  and 
in  doing  this  a  little  more  cutting  will  be  required  at  the 
back  of  each  lateral  lobe,  near  the  first  ring  of  the  trachea, 
than  elsewhere. 

Just  behind  this  point  the  recurrent  laryngeal  nerve 
[N.  recurrens]  is  situated  among  the  branches  of  the  inferior 
thyroid  artery. 

Every  student  who  wishes  to  become  a  good  surgical  and 
medical  anatomist  should  attend  the  post-mortem  room 
frequently  and  check  his  own  dissection  by  the  large  and 
varied  amount  of  material  which  is  to  be  seen  there.  In 
this  region  he  should  especially  notice  how  often  the  left 
innominate  vein  hes  above  the  level  of  the  supra-sternal 
notch  in  the  child,  and  how  easily  it  might  be  cut  in  the 
neck.  He  should  also  notice  that  in  the  child  the  top  of 
the  thymus  gland  often  comes  up  into  the  lower  part  of  the 
neck. 

There  are  two  small  Parathyroid  Glands  on  each  side 
embedded  in  the  thyroid.    Though  they  are  seldom  seen 

VOL.  I.  ^ 
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in  the  dissecting-room,  they  are  of  great  physiological  in- 
terest.  The  best  way  to  see  them  is  to  get  the  thyroid 
larynx  and  trachea  of  a  young  child  from  the  post-mortem 
room  put  it  at  once  into  formalin,  and  next  day  dissect 
the  region  where  the  inferior  thyroid  arteries  enter  the 
eland.  Just  above  and  just  below  these  arteries  the  little 
glands  are  found,  and  may  often  be  distinguished  by  a  slight 
difference  in  their  colour  from  that  of  the  thyroid. 

On  the  outer  side  of  the  common  carotid  artery  hes 
the  Internal  Jugular  Vein  [V.  jugularis  interna],  which 
should  be  cleaned  and  examined  as  high  as  the  place  where 
t  is  crossed  by  the  posterior  belly  of  the  digastric  and  stylo- 
Wd  If  it  is  mie'd  with  coagulated  blood  as  it  often  is  m 
^subject  injected  with  formalin,  it  is  very  likely  o  over  ap 
the  artery  in  the  lower  part  of  the  neck,  especially  on  the 

"^^^^^^I.'^^^^  .uite  hides  the  vein  and 
must  be  drawn  aside,  and  then  the  deep  cervical  ymphatic 
nodes  rLymphoglandul^  cervicales  profunda]  should  be  very 
caSly  disL^^^^^  and  noted  because  of  their  clinical  import- 
ance The  largest  and  most  important  of  these  he  on  the 
outer  side  of  the  vein,  though  a  few  may  be  found  on  the 

n^te  t::';^^^^'..^  the  vein  passes  behind  the 
inner  end  of  the  shaft  of  the  clavicle,  and  it  is  very  impor  - 
Tt  to  remember  that,  on  tke  left  side,        thoracic  du 
hes  immediately  behind  the  lower  mch  of  i  ,  so  that  this 
region  should  not  be  interfered  with  at  present. 
^  The  superior  and  middle  thyroid  tributaries  are  those 
most  iLely  to  enter  the  internal  jugular  m  the  part  exposed 
%lTLth  Cranial  or  Vagus  Nerve  hes_  external  to 
the  comnion  carotid  artery  as  well  as  posterior,  and  can 
easilyTe  found  by  separating  the  internal  jugular  vem  fiom 

'^%Tto  find  its  cardiac  branches  [rami  cardiaci],  which 
are  very  small  and  run  down  close  to  its  trunk. 
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The  Internal  Relations  of  the  Common  Carotid 
Artery  are : — 

Bones. — None. 

Muscles. — Inferior  Constrictor,  (Esophagus. 

Fibrous  Structures. — Cellular  tissue  forming  inner  part 
of  carotid  sheath. 

Arteries. — Inferior  Thyroid. 

Veins. — None  of  special  interest. 

Nerves. — Recurrent  Laryngeal. 

Other  Structures. — Larynx  and  Trachea, 

The  Inferior  constrictor  [M,  constrictor  pharyngis  in- 
ferioris]  may  just  be  seen  as  it  passes  back  from  the  thyroid 
and  cricoid  cartilages,  but  its  detailed  exammation  should  be 
left  till  later. 

The  (Esophagus  should  be  identified  lying  behind  and 
shghtly  to  the  left  of  the  trachea.  Notice  its  appearance 
in  a  section  through  the  7th  Cervical  or  1st  Thoracic 
vertebra,  and  also  that  the  easiest  way  to  reach  it  in  the 
living  body  would  be  behind  the  left  sterno-mastoid  and 
carotid  artery  (see  Fig.  48). 

The  Inferior  Thyroid  artery  [A.  thyreoidea-  inferior] 
has  been  dissected  already  in  connection  with  the  thyroid 
gland.  The  recurrent  laryngeal  nerve  should  be  looked 
for  in  the  groove  between  the  trachea  and  oesophagus.  On 
the  side  on  which  half  the  thyroid  gland  has  been  removed 
its  upper  end  has  probably  already  come  into  view. 

The  Larynx  is  best  left  for  future  investigation,  but  as 
much  of  the  Trachea  as  is  exposed  should  be  carefully 
mvestigated.  If  the  neck  of  a  living  person  be  felt  while 
the  face  is  looking  forward,  it  will  be  found  that  there  is 
only  about  an  inch  from  the  cricoid  cartilage  to  the  supra- 
sternal notch;  that  is  to  say,  the  cervical  trachea  is  only 
about  an  mch  in  length,  but  when  the  head  is  tilted  back 
as  far  as  it  will  go  the  length  of  the  cervical  trachea  is 
nearly  doubled. 
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It  has  already  been  noticed  that  the  anterior  relations 
of  the  tube  in  the  neck  are : — 

Muscles. — Sterno-hyoid  and  Sterno-thyroid. 
Fibrous  Structures.— Cer-vicsd  Cellular  Tissue. 


S.H. 


A.J.7. 


S.Th. 


S°  A: 


SfU.- 


I.Th.A. 


V.A. 


B.Pl. 


Via  48  -Section  through  the  Neck  at  the  Disc  between  the 
Seventh  Cervical  and  First  Thoracic  Vertebra  (traced  with 

THE  DiAGRAPH). 

8c  M.  Scalenus  Medius.    Sc.A.  Scalenus  Anticus.    O  H.  Omo-hyoid. 
Sterno-mastoid.     PI  Platysma     S^h.  Sterno-thyroid.  S^H 
Sterno-hvoid     A.J.V.  Anterior  Jugular  Vein.  trachea  TAj?. 

Thvroid  Gland     ffi.  (Esophagus.    R.L.N.  Recurrent  Laryngeal  Nerve. 
J^J"  Descendens   Hypo^losfi  Nerve      J.  Internal  J-g/- 
C  Common  Carotid  Artery.     V.N. .  ^-S^'p,%Zu/Fle^^^^^ 

?Sraf've^n.nTVS^^  ^^^^^^^ 
Ixtery  (ii^s  loop  has  just  been  cut).    L.C.  Longus  Colli. 

^^ieWes.— Thyroidea  ima  when  present  and  sometimes 
the  innominate  at  the  root  of  the  neck. 

Fe^Tis.-Anterior  Jugular,  Inferior  Thyroid,  and  some- 
times the  Left  Innominate.  ^  ,    m  -a 

Glandular  and  other  Structures. -lsthnrnsj^H\xe  Thyroid 
Gland  and  some  Pretracheal  Lymph  Nodes. 
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Dissection  of  the  External  Carotid  Artery 

The  next  dissection  is  to  follow  up  the  external  carotid 
artery  and  its  branches,  by  doing  which  the  structures  in  the 
upper  part  of  the  neck  will  be  met  and  can  be  investigated. 

The  common  carotid  artery  bifurcates  about  the  level 
of  the  upper  border  of  the  thyroid  cartilage  and  just  before 
its  bifurcation  it  enlarges.  The  external  carotid  [A.  car^tis 
externa]  hes  in  front  of  the  internal  and  runs  up  to  the 
angle  of  the  jaw,  where  it  passes  into  the  substance  of  the 
parotid  gland.  In  this  part  of  its  course  it  is  most  convenient 
to  consider  the  relations  as  antero-external  and  postero- 
internal. 

The  Antero-external  Relations  of  the  External 
Carotid  Artery  are — 

Bones. — ISTone,  until  the  angle  of  the  jaw  is  reached. 
Muscles. — Platysma,  Digastric,  and  Stylo-hyoid. 
Arteries. — None. 

Veins. — Common  Facial  and  Lingual. 

Nerves. — Hypoglossal  and  Ramus  Descendens  Hypoglossi. 

Glandular  and  other  Structures. — Nothing  until  the 
parotid  gland  is  reached. 

The  muscles  and  fascia  have  already  been  investigated  as 
far  as  this  can  be  done  at  present. 

The  common  facial  vein  [V.  facialis  communis]  is  generally 
formed  by  the  union  of  the  anterior  branch  of  the  temporo- 
m axillary  vein  joining  the  facial  vein  in  the  submaxillary 
triangle ;  it  is,  however,  like  all  veins,  liable  to  considerable 
variation. 

The  main  vein  from  the  tongue  is  generally  the  ranine. 
which  receives  the  vence  comites  of  the  lingual  artery  and 
the  dorsalis  Ungues  vein,  and  so  becomes  the  lingual.  It 
may  open  separately  into  the  internal  jugular  or  may  join 
the  common  facial. 
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The  Hypoglossal  or  Twelfth  Cranial  Nerve  is  a  most 
important  structure.  It  runs  down  behind  the  external 
carotid  artery  and  between  it  and  the  internal  jugular  vein 
until  the  level  of  the  great  cornu  of  the  hyoid  bone  is  reached ; 
here  it  loops  round  the  origin  of  the  occipital  artery,  and 


sc. 


Fig.  49.— Diagram  op  the  Hypoglossal  Nerve  and  its 
Connections. 

1 C  2  C  3  C  Anterior  Divisions  of  the  Cervical  Nerves.  G.T. 
Ganglion  of" Trunk  of  Vagus.  Hyp.N.  Hypoglossal  Nerve.  Vwg.N. 
Vat^us  Nerve  CO.  Communicans  Cervicis.  O.H.  Nerve  to  Anterior 
Beflv  of  Orao-hyoid.  O.E'.  Nerve  to  Posterior  Belly  of  Omo-hyoid. 
i!?  Th  Nerve  to  Sterno-thyroid.  S.H.  Nerve  to  Sterno-hyoid.  D.U. 
Descendens  Hypoglossi.  T.H.  Nerve  to  Thyro-hyoid.  G.H.  Nerve  to 
Genio-hyoid. 

then  runs  horizontally  across  the  neck  just  above  and  parallel 
to  the  great  cornu  of  the  hyoid  bone  (see  Fig.  47,  H.N.).  It 
is  easily  found  by  following  up  the  descendens  hypoglossi 
nerve— its  branch.  Look  carefully  for  a  branch  to  the  thyro- 
hyoid muscle  coming  off  the  hypoglossal  soon  after  the 
origin  of  the  ramus  descendens  hypoglossi.  The  nerve  enters 
its  muscle  on  the  superficial  aspect.  Like  the  descendens 
hypoglossi,  this  nerve  originally  comes  from  the  first  cervical. 
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As  the  boundaries  of  the  three  subordinate  triangles  into 
which  the  anterior  triangle  is  divided  have  now  been  seen 
clearly,  the  posterior  belly  of  the  digastric  and  the  stylo-hyoid 
muscles  may  be  cut  across  and  turned  back.  This  will  allow 
the  external  carotid  artery  and  the  hypoglossal  nerve  to  be 
cleaned  more  thoroughly  and  traced  as  high  as  the  parotid 
gland. 

The  deep  or  postero-internal  relations  of  the  external 
carotid  will  be  seen  better  when  the  jaw  has  been  divided 
and  turned  up,  but  they  should  be  made  out  as  far  as  possible 
now. 

Postero-Internal  Relations  of  the  External 
Carotid  Artery 

Bones.— (I)  Great  Cornu  of  Hyoid  ;  (2)  Styloid  Process. 
Muscles. — (1)  Stylo-glossus ;  (2)  Stylo-pharyngeus ;  (3  and 

4)  Superior  and  Middle  Constrictors  of  the  Pharynx. 
Fibrous  Structures. — Stylo-hyoid  Ligament. 
Arteries. — (1)  Internal  Carotid ;  (2)  Ascending  Pharyngeal. 
Veins. — Internal  Jugular. 

Nerves. — (1)  Glosso-pharyngeal ;  (2)  Pharyngeal;  and  (3) 
Superior  Laryngeal  branches  of  Vagus. 

Most  of  these  structures  should  be  left  until  the  jaw  is 
reflected,  but  the  following  may  be  found  at  once : — 

The  Superior  Laryngeal  Nerve  [N.  laryngeus  superior] 
passes  deep  to  both  carotids  and  divides  high  up  in  the  neck 
into  external  and  internal  branches.  The  Internal  Laryngeal 
Branch  is  easily  found,  as  it  pierces  the  thyro-hyoid  membrane 
close  to  the  posterior  border  of  the  thyro-hyoid  muscle  and 
just  above  its  accompanying  artery.  The  External  Laryngeal 
is  a  very  small  nerve  which  supplies  the  crico-thyroid  muscle. 
It  passes  deep  to  the  insertion  of  the  sterno-thyroid,  and  the 
upper  part  of  the  posterior  edge  of  this  muscle  is  a  con- 
venient place  to  pick  up  the  nerve.  As  the  muscle  has 
already  been  divided,  there  will  be  no  difliculty  in  tracing  the 
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nerve,  when  found,  to  the  crico-thyroid  muscle,  which  hes 


Sty.H 


P.Dig 


Hyp.N 


.Th.G. 


TC.C. 


Fig.  50.— Dissection  of  the  Neck  from  in  Front. 

A.Dig.  Anterior  Belly  of  Digastric.  M.H  Mylo-hyoid.  J^^-S-N- 
Nerve  to  Mylo-hyoid.  SJI.G.  Submaxillary  Gland  TFA.Z).  Its  Duct. 
IJ.V.  Internal  Jugular  Vein.  S.M.  Sterno-mastoid.  S.H.  Sterno- 
hvoid  O.H.  Omo-hyoid.  A.J.V.  Anterior  Jugular  Vem.  Th.G. 
Isthmus  of  Thyroid.  Com.Cerv.  Communicans  Cervicis.  S.Th.A.  bupe- 
rior  Thyroid  Artery.  E.L.N.  External  Laryngeal  Neije.  D.H.  De- 
Bcendenl  Hypoglossi  Nerve.  I.L.N.  Internal  Lai-yngeal  ^^^-l-^yP-^- 
Hypoglossal  Nirve.  P.Dig.  Posterior  Belly  of  Digastric.  Sty.H.  Stylo- 
hyoid. 

superficial  to  the  lateral  part  of  the  crico-thyroid  space. 
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The  nerve  is  always  very  close  and  just  deep  to  the  course  of 
the  superior  thyroid  artery  (see  below)  (see  Fig.  50,  E.L.N.). 

The  Branches  of  the  External  Carotid  Artery 
should  now  be  looked  for  and  traced  as  far  as  the  dissection 
will  allow.  There  are  three  branches  running  forwards— the 
superior  thyroid,  lingual,  and  facial;  two  backwards — the 
occipital  and  posterior  auricular;  one  upwards  and  inwards, 
the  ascending  pharyngeal;  and,  lastly,  the  two  terminal 
branches — the  superficial  temporal  and  internal  maxillary. 

The  Superior  Thyroid  Artery  [A.  thyreoidea  superior] 
comes  off  from  the  very  beginning  of  the  external  carotid 
and  runs  downwards  and  forwards  to  the  thyroid  gland, 
where  its  terminal  branches  have  already  been  seen  (Fig.  47). 
In  its  course  it  gives  off  (1)  the  superior  laryngeal,  which 
accompanies  the  internal  laryngeal  nerve  through  the  thyro- 
hyoid membrane  to  the  interior  of  the  larynx;  (2)  the 
occasional  sterno-mastoid  branch,  which  crosses  the  common 
carotid  artery ;  (3)  the  crico-thyroid,  which  may,  however,  be 
a  branch  of  the  superior  laryngeal ;  (4)  terminal  glandular 
branches  already  noticed  (see  p.  96).  In  its  course  this 
artery  runs  very  close  to  the  external  laryngeal  nerve  (Fig. 
47,  E.L.N.). 

The  Lingual  Artery  [A.  Hnguahs]  rises  opposite  the 
tip  of  the  great  cornu  of  the  hyoid  bone,  and  after  making 
an  upward  loop  upon  the  wall  of  the  pharynx,  disappears 
deep  to  the  hyo-glossus  muscle. 

The  Facial  Artery  [A.  maxillaris  externa]  comes  off 
just  above  the  lingual,  sometimes  by  a  common  trunk.  At 
first  it  lies  superficial  to  the  superior  constrictor,  and  here 
gives  off  ascending  palatine  and  tonsillar  branches,  though 
the  latter  often  rises  from  the  former.  At  this  point  it  is  deep 
to  the  angle  of  the  jaw  and  only  separated  from  the  tonsil  by 
the  superior  constrictor.  It  then  runs  forwards  in  a  tortuous 
way,  covered  by  the  posterior  belly  of  the  digastric  and  the 
stylo-hyoid,  to  embed  itself  in  the  upper  surface  of  the  sub- 
maxillary gland  as  far  as  a  point  1  inch  in  front  of  the  ano-Ie 
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of  the  jaw,  where  it  turns  up  on  to  tlie  face.  From  this  point 
its  course  will  be  followed  later.  In  its  course  in  the  neck 
it  gives  oi¥  the  above-named  ascending  palatine  and  tonsillar 

St.Pr.  I.D.N. 


OcA, 


V.N. 

Fig.  51.— Course  of  the  Occipital  Artebt. 

St.Pr.  Styloid  Process.  I.D.N.  Inferior  Dental  Nerve  LJ^.  Lingual 
Nerve  IP.  Internal  Pterygoid.  S.H.M.  Stylo-hyoid  Muscle.  M. 
mZ^tev     F.A.  Facial  Artery.     D.l.  Anterior  Belly  o  Digastric. 

S2  Posterior  Belly  of  Digastric,    ^-j-f-^-  T  rlonS 

Hypoglossal  Nerve.  £.(7.^.  External  Carotid  Artery.  -S-^^-^-  Supemr 
Thvroid  Artery  D.H.N.  Descendens  Hypoglossi  Nerve.  Y.N.  Vagus 
Ne?Je  /S  Internal  Carotid  Artery.  S.M.  Sterno -mastoid 
s  Sbt.  Sterno- mastoid  Branch  of  Occipital  Artery.  Oc.A.  Occipita 
Arterv  SAN  Spinal  Accessory  Nerve.  Tr.Pr.^.  Transverse  Pi  ocess 
of  Sas.  7.>  F.  luternal  Jugufar  Vein.  P.A.A.  Posterior  Auricular 
Artery.    F.N.  Facial  Nerve. 

hranches  to  the  pharynx,  suhmaxillary  hranches  to  the 
gland,  and  a  suhnental  branch  which  should  be  looked  foi 
just  as  the  artery  is  turning  up  on  to  the  tace.    This  last 
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branch  riuis  forwards  to  the  chin  region  accompanying  and 
lying  superficial  to  the  mylo-hyoid  nerve  (see  Eig.  42, 
M.H.). 

The  Occipital  Artery  [A.  occipitalis]  rises  opposite  the 
facial  and  runs  backwards  and  upwards,  crossing  superficial 
to  the  hypoglossal  nerve,  Avhich  loops  round  its  lower  border, 
and  also  superficial  to  the  internal  jugular  vein,  vagus,  and 
spinal  accessory  nerves.  It  runs  backwards  and  upwards 
along  the  lower  border  of  the  posterior  belly  of  the  digastric, 
and  ultimately  disappears  under  cover  of  it  (see  Eig.  51). 

The  posterior  auricular  and  ascending  pharyngeal  branches 
of  the  external  carotid  can  hardly  be  satisfactorily  examined 
at  present. 

The  neck  should  noAv  be  left  until  the  face  and  pterygoid 
regions  have  been  dissected.  It  should  be  wrapped  up 
with  great  care  to  prevent  its  drying  up.  Eirst  a  layer  of 
cotton  wool  or  tow  soaked  in  a  mixture  of  |  spirit  and  J 
glycerine  and  water  should  be  placed  over  the  whole  of  the 
neck.  This  should  be  covered  with  an  oiled  cloth  or  mth 
gutta-percha  tissue  and  firmly  bandaged. 

THE  FACE 
Superficial  Landmarks 

The  outline  of  the  orbital  and  nasal  apertures  should  be 
traced  on  the  living  face,  the  malar  bone  and  zygomatic 
arch  localised,  and  the  condyle  of  the  jaw  felt  for  by  slowly 
opening  the  mouth,  when  its  movement  is  very  evident. 
The  infraorbital  foramen  can  usually  be  made  out  a  quarter 
of  an  inch  below  the  infraorbital  margin.  It  lies  in  a  line 
which  passes  down  from  the  supraorbital  notch  to  the 
second  bicuspid  tooth,  and  this  line,  if  prolonged  doAvn,  very 
nearly  passes  through  the  mental  foramen. 

The  mental  foramen  lies  just  internal  to  the  vertical  line 
described,  and  is  about  midway  between  the  alveolar  margin 
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and  lower  margin  of  the-  jaw,  though  in  old  and  edentulous 
people  it  is,  of  course,  higher. 

The  relation  of  the  more  important  soft  parts  to  the 
surface  will  be  noticed  as  they  are  dealt  with. 

Dissection 

Make  a  large  skin  flap  of  the  whole  of  the  side  of  the 
face,  as  one  large  flap  makes  such  a  much  better  covering 
thaii  several  small  ones  and  does  not  shrink  so  much.  To 
do  this  make  an  incision  through  the  skin  from  just  in  front 
of  the  ear  down  to  the  angle  of  the  jaw,  and,  if  it  has  not 
been  done  already,  forwards  along  the  lower  border  of  the 
jaw  to  the  mid  line  of  the  chin.  Now  the  whole  of  the 
skin  of  the  face  can  be  dissected  forwards,  with  the  tri- 
angular flap  already  turned  down  from  the  scalp  as  far  as 
the  mid  line  of  the  face.  In  doing  this  it  will  be  noticed 
how  thin  the  skin  is  in  the  eyelids  and  how  thick  round 
the  mouth  and  side  of  the  nose. 

While  the  skin  is  being  removed  from  the  eyelids,  the 
superficial  anatomy  of  these  structures  should  be  noticed, 
not  only  in  the  dead  but  in  a  living  person's  eye. 

With  every  movement  of  the  orbicularis  palpebrarum 
muscle  the  skin  is  thrown  into  minute  wrmkles,  since  it  is 
very  closely  bound  to  the  muscle.  Where  the  two  eyelids 
meet  internally  is  the  inner  cantlms  [commissura  palpe- 
brarum' medialis],  and  here  is  a  little  bay,  known  as  the 
lacus  lacrimalis,  containing  a  small  pink  cushion,  the 
caruncula  lacrimalis,  formed  of  modified  skin. 

Just  external  to  this  is  a  small  crescentic  fold  ot  the 
coniunctiva,  a  membrane  described  later,  which  is  known  as 
the  Plica  Semilunaris  [P.  lacrimalis],  and  is  the  vestige  ot 
the  third  eyelid  of  birds  and  some  mammals.  _ 

On  everting  the  margins  of  the  eyelids  a  minute  pinhole 
aperture,  situated  on  a  little  papilla,  will  be  seen  in  each  lid 
iust  at  the  point  at  which  the  bay-like  lacus  lacrima  is  joins 
the  rest  of  the  lid.    These  are  the  Puncta  Lacriviaha,  and 
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are  the  openings  through  which  the  tears  are  drained  away 
into  the  canalicuU. 

The  amount  of  subcutaneous  fat  varies  considerably,  and 
when  there  is  much  of  it  the  dissection  of  the  face  requires 
great  care.    It  is  advisable  to  pick  up  the  more  superficial 


6. 


YiG,  52. — Skin  Incisions  for  the  Dissection  of  the 
Head  and  Neck. 

nerves,  where  they  are  largest,  as  early  as  possible  lest  they 
be  cut  away  in  searching  for  other  things. 

First  look  for  some,  small  twigs  of  the  great  auricular 
nerve  supplying  the  cheek  in  front  of  the  ear.  They  may  be 
traced  up  easily  from  whefe  the  nerve  was  exposed  in  the 
neck.  Some  of  them  enter  the  parotid  gland  and  become 
bound  up  with  branches  of  the  facial  nerve,  after  which  they 
come  out  again  from  the  gland  and  go  to  the  skin. 

The  search  for  this  nerve  will  bring  the  dissector  to  the 
surface  of  the  parotid  gland,  which  lies  between  the  lower 
jaw  and  the  ear,  and  also  overlaps  the  jaw,  extending  for 


Fig.  53.— Dissection  op  the  Face. 

Fr.  Frontalis.  S.O.N.  Supraorbital  Nerve.  S.T.N.  Supratrochlear 
Nerve.  Fr.A.  Frontal  Artery.  O.P.M.  Orbicularis  Palpebrarum 
Muscle.  P.N.M.  Pyramidalis  Nasi  Muscle.  C.N. 31.  Compressor  Naris 
Muscle.  L.L.S.A.N.M.  Levator  Labii  Superioris  Alajque  Nasi  Muscle. 
D.N.M.  Depressor  Naris  Muscles  and  Lateral  Nasal  Artery.  L.L.S.P.M. 
Levator  Labii  Superioris  Proprius  Muscle.  D.F.V.  Deep  Facial  Veni. 
Z  Ma.M.  Zygomaticus  Major  Muscle.  Z.Mi.M.  Zygomaticus  Mnior 
Muscle.  St.D.  Stensen's  Duct.  J?.5.iV.  Buccal  Branch  of  the  5th 
Nerve.  Ri.M.  Risorius  Muscle.  O.O.M.  Orbicularis  Oris  Muscle. 
B.M.  Buccinator  Muscle.  D.A.O.M.  Depressor  Anguli  Oris  Muscle. 
DLI.M.  Depressor  Labii  Inferioris  Muscle.  I.L.A.  Inferior  Labial 
Artery,  i?'.^.  Facial  Artery.  J'.F.  Facial  Vein.  Pi.  Platysma.  M.M. 
Masseter  Muscle.  M.I.N.  Mandibular  Branch  of  the  Facial  Nerve. 
P.G.  Parotid  Gland.  O.A.N'.  Great  Auricular  Nerve.  B.I.N.  Bucca 
Branch  of  the  Facial  Nerve.    I.O.l.N.  Infraorbital  Branch  of  the  Facial 
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Nerve  Ma.7.N.  Malar  Branch  of  the  Facial  Nerve.  T.I.N.  Temporal 
Branch  of  the  Facial  Nerve,  S.T.A.  Superficial  Temporal  Artery. 
A.T.N.  Auriculo-teniporal  Nerve.    8.P.  Socia  parotichs. 

some  distance  forward  on  to  the  side  of  the  face,  upward  to 
the  zygoma  and  downward  as  far  as  the  angle  of  the  jaw. 
The  gland  is  covered  by  a  layer  of  cellular  tissue  continuous 
with  the  deep  fascia  of  the  neck.  Now  clean  the  surface  of 
the  gland  very  carefully,  especially  as  its  anterior  limits  are 
reached,  and  look  for  Stensen's  duct  and  branches  of  the 
facial  nerve  coming  out  of  it  (see  Fig.  53). 

The  Facial  or  Seventh  Cranial  Nerve  emerges  in  six 
sets  of  branches;  the  upper  three  form  the  temporo-facial 
division,  and  are  named  from  above  downwards  temporal, 
malar,  and  infraorbital.  The  lower  three  form  the  cervico- 
facial division,  and  are  the  buccal,  mandibular,  and  cervical. 

The  temporal  twigs  [rami  temporales]  have  already  been 
found  on  the  scalp,  and  should  be  traced  back  to  the  gland. 
The  malar  branches  [rami  zygomatici  superiores]  should  be 
looked  for  in  a  hne  drawn  from  the  lower  part  of  the  auditory 
meatus  to  the  outer  angle  of  the  eye.  They  are  small,  and 
supply  the  outer  fibres  of  the  orbicularis  palpebrarum  muscle. 

The  infraorbital  branches  [rami  zygomatici  inferiores]  are 
usually  two,  and  are  much  larger  than  the  last ;  they  run 
forwards  to  the  muscles  lying  between  the  eye  and  the 
mouth,  and  form  quite  a  plexus  with  the  infraorbital  branch 
of  the  fifth,  though  this  should  be  looked  for  later,  as  it  is 
deep  to  certain  of  the  muscles. 

In  cleaning  these  nerves  Stensen''s  duct  [d.  parotideus] 
will  be  sure  to  come  into  view ;  it  is  the  duct'  of  the  parotid, 
and  is  larger  than  any  of  the  nerves ;  it  runs  forward  in  a 
line  drawn  from  the  lower  part  of  the  auditory  meatus  to 
midway  between  the  nose  and  the  angle  of  the  mouth,  and 
lies  about  half  an  inch  below  the  zygoma.  Only  about  the 
middle  third  of  this  line  corresponds  to  the  duct,  because, 
posteriorly,  it  is  embedded  in  the  gland,  while  at  the  junction 
of  the  middle  and  anterior  thirds  of  the  line  it  turns  sharply 
inwards  and  pierces  the  buccinator  muscle  to  open  iuto  the 
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mouth.  Keep  it  and  study  its  termination  after  the  bucci- 
nator is  dissected  (p.  119).  Just  above  it  there  is  usually  a 
small  separate  lobe  of  the  parotid,  known  as  the  Soda  Faro- 
tidis  [Gl.  parotis  accessoria].  Running  parallel  to  and  above 
the  duct  is  the  Transverse  facial  artery,  a  branch  of  the 
superficial  temporal. 

The  buccal  branches  of  the  facial  nerve  [rami  buccales] 
are  found  in  a  line  running  from  the  lower  part  of  the 
auditory  meatus  to  the  angle  of  the  mouth ;  they  supply  the 
buccinator  and  the  orbicularis  oris,  and  freely  communicate 
with  the  Lo7ig  Buccal  Nerve  from  the  third  division  of  the 
fifth  on  the  surface  of  the  buccinator  muscle.  In  order  to 
expose  these  nerves  fully  it  will  probably  be  found  that  a 
thin  layer  of  muscle  running  directly  backwards  from  the 
angle  of  the  mouth,  and  known  as  the  Bisorius,  must  be 
reflected.  This  is  the  uppermost  part  of  the  platysma,  and 
in  reflecting  it  care  must  be  taken  not  to  injure  the  facial 
vein  which  lies  on  its  deep  surface. 

The  long  buccal  nerve  [N.  buccinatorius]  may  now  be 
found  deeply  placed  on  the  surface  of  the  buccinator  and 
running  downwards  and  forwards  from  under  cover  of  the 
ramus  of  the  jaw  and  masseter,  half-way  down  its  anterior 
border.  It  supphes  the  skui  superficial  to  and  the  mucous 
membrane  deep  to  the  buccinator  (B.S.N.,  Fig.  52). 

The  mandibular  branch  of  the  facial  nerve  [ramus  margi- 
nalis  mandibulae]  runs  from  the  parotid  gland  forwards,  along 
the  surface  of  the  lower  jaw,  to  supply  the  muscles  of  the 
chin  and  to  join  twigs  of  the  mental  branch  of  the  fifth  [N. 
•mentalis]. 

The  cervical  branch  of  the  facial  nerve  [ramus  colbj 
may  just  be  seen  passing  down  into  the  neck  close  to  the 
angle  of  the  jaw.    It  has  already  been  seen  in  the  neck 

The  Muscles  of  Expkession,  to  which  the  branches  of 
the  facial  nerve  pass,  should  next  be  made  out.  _ 

The  Orbicularis  Palpebrarum  [M.  orbicularis  ocuhj 
consists  of  an  orbital  and  a  palpebral  portion,  the  former 
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covering  a  good  deal  of  the  forehead  and  cheek.    Its  fibres 
are  usually  described  as  formmg  concentric  rings  from  the 
internal  orbital  process  of  the  frontal  bone  to  the  nasal  pro- 
cess of  the  maxilla,  but  in  a  favourable  subject  a  good  dis- 
sector will  notice  that  the  continuity  of  the  fibres  in  the 
rings  is  more  apparent  than  real,  and  it  is  probable  that 
there  argLji^per^^uter^d         sets  of  jfibres  which!  closely 
interlace  where  they  meet.    The  olitef^fibres  are  wholly 
attached  to  the  skin,  and  make  the  characteristic  "crow's 
feet"  wrinkles  when  they  contract.    The  palpebral  or  lid 
fibres  are  very  pale,  and  run  from  the  internal  to  the  external 
tarsal  ligament  in  both  lids.    Very  carefully  dissect  the 
muscle  away,  and  in  doing  so  notice  that  itjs  blended  with.. 
thefrontalis  and_corrugator  supereiliijniiscles.    In  the  Eye- 
^^S^some  loose  areolar  tissue  lies  deep  to  the  orbicularis, 
and  this  offers  very  little  resistance  to  dropsical  or  other 
effusions,  so  that  the  lower  eyelid  is  one  of  the  first  places  in 
which  dropsy  shows  itself. 

On  removing  the  palpebral  portion  of  the  orbicularis  pal- 
pebrarum and  the  subjacent  cellular  tissue,  a  Tarsal  Plate 
[tarsus  superior  et  inferior]  of  firm  fibrous  tissue  is  seen  form- 
mg a  stiff-ening  to  each  eyelid.    Each  is  crescentic  in  form 
with  the  concavity  of  the  crescent  turned  towards  the  free 
niargm  of  the  lid.    The  convexity  of  each  is  attached  to 
the  orbital  margin  by  the  Palpebral  Fascia,  and,  where 
the  horns  of  the  two  crescents  meet,  the  internal  and 
external  Tarsal  Ligaments  are  found  binding  these  to  the 
sides  of  the  orbit,  and  also  representing  the  lines  of  union 
of  the  palpebral  fascia.     It  will  thus  be  seen  that  the  ' 
tarsal  p  ates  palpebral  fascia,  and  tarsal  ligaments  are  merely 
diff-erentiated  parts  of  one  fibrous  sheet.    The  internal  tarsal 
igament  is  stronger  than  the  outer,  and  is  also  known  as  the 
tendo  ocu^^;  just  behind  it  lies  the  Lacrimal  sac  ml 
make  a  vertical  cut  right  through  the  upper  eyelid  and 
notice  how  the  levator  palpebr^  superiorisTendon  omln^ 
forwa^rds^from  inside  the  orbit,  blends  with  the  pa^pS 
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fascia  and  tarsal  plate,  and  how,  behind  these,  the  conjunc- 
tival membrane  is  reflected  off  the  back  of  the  eyelid,  which 
it  lines,  on  to  the  eye. 

This  reflexion  is  called  the  superior  fornix  of  the  con- 
junctiva, and  its  limits  should  be  carefully  explored ;  a  few 
fibres  of  the  levator  palpebrse  are  inserted  into  the  fornix. 
On  everting  the  cut  eyelid  the  yellow  Meibomian  glands  will 


Fig.  54. — Diagrammatic  Section  of  an  Eyelid. 


Fr.S.  Frontal  Sinus.  Orb.Pal.  Orbicularis  Palpebrarum  Muscle. 
Palp.Lig.  Superior  Palpebral  Fascia.  Tars.Pl.  Tarsal  Plate.  G.M. 
Gland  of  Moll.  Meib.Gl.  Meibomian  Gland.  Cow;*.  Superior  Fornix 
of  Conjunctiva.    Lev^.Palp.  Levator  Palpebrre  with  its  three  insertions. 

be  noticed  as  parallel  vertical  streaks ;  they  secrete  a  greasy 
sebaceous  substance  which  prevents  the  eyelids  sticking 
together,  and  lie  embedded  in  the  tarsal  plate. 

Some  large  sweat  glands,  known  as  Glands  of  Moll,  at  the 
free  margin  of  the  lid  are  noteworthy,  since,  Avhen- inflamed, 
they  cause  a  "  stye."  On  making  a  vertical  section  of  the 
lower  lid  the  same  arrangement  of  the  conjunctiva  is  seen, 
but  it  will  be  noticed  that  the  lower  tarsal  plate  is  not  so 
deep  or  thick  as  the  upper,  and  that  there  is  nothing  corre- 
sponding to  the  levator  palpebrte. 
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The  puncta  lacrimalia  should  now  be  enlarged  from  the 
deep  surface  of  the  eyelid  and  a  fine  seeker  or  wire  pushed 
along  the  Ganalictdi  into'  the  lacrimal  sac.  The  upper 
canaliculus  at  first  runs  upwards  and  the  lower  downwards, 
but  they  very  soon  both  turn  inwards  and  often  unite  before 
opening  into  the  lacrimal  sac. 

Slit  them  up  in  their  whole  length,  an  operation  which 
will  lead  into  the  Lacrimal  Sac,  or  upper  dilated  part  of  the 
nasal  duct.  This  sac  lies  behind  the  main  part  of  the 
internal  tarsal  ligament,  but  a  posterior  sHp  of  the  ligament 
passes  behind  it,  accompanied  by  a  few  fibres  of  the  orbicu- 
laris palpebrarum  muscle,  which  are  known  as  the  Tensor 
Tarsi  [M.  tarsalis  inferior]. 

The  lacrimal  sac  may  be  opened  from  in  front  by  draw- 
ing both  eyehds  outwards;  this  makes  the  internal  tarsal 
ligament  tense  and  easily  felt  through  the  skin,  and  a 
fine  knife  may  be  passed  backwards  and  inwards  close  to 
the  bone,  into  the  sac,  either  just  above  or  just  below  the 
ligament. 

As  soon  as  the  region  of  the  eyelids  has  been  dissected, 
place  a  pad  of  cotton  wool  moistened  with  weak  formalin, 
or  a  mixture  of  equal  parts  of  glycerine  spirit  and  water, 
between  what  is  left  of  the  lids  and  the  eyeball  to  keep  the 
front  of  the  orbit  from  drying  up. 

Clear  away  the  orbital  part  of  the  orbicularis  palpebrarum 
and  look  for  the  corrugator  swpercilii,  a  small  muscle  rising 
from  the  inner  part  of  the  supraciliary  eminence  and  runnino- 
upwards  and  outwards  to  the  skin  of  the  forehead,  which  its 
fibres  reach  by  interlacing  with  those  of  the  orbicularis  and 
frontalis.  Togetherjvith  the  iipper  fibres  of  the  orbicularis, 
it  causes  the  characteristic  vertical  wrinkles  above  the  root 
of  the  nose  when  it  contracts. 

Below  the  orbit  the  whole  extent  of  the  levator  lahii 
sxipertor%s  proprius  [M.  quadratus  labii  superioris]  is  seen 
rismg  from  just  below  the  infraorbital  margin  and  coverino- 
the  mfraorbital  foramen.    It  passes  down  to  the  upper  lip° 
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and  in  cleaning  it  care  should  be  taken  of  the  facial  vein, 
which  crosses  it  superficially. 

The  Levator  Labii  Superioris  et  Aloa  Nasi  [caput  angu- 
lare  musculi  quadrati  labii  superioris]  rises  from  the  nasal 
process  of  the  maxilla,  close  to  the  inner  angle  of  the  eye, 
and  runs  down  to  the  upper  lip  as  well  as,  sometimes,  to 
the  ala  of  the  nose  (see  Fig.  53). 

The  compressor  naris  comes  from  the  side  of  the  bony 
aperture  of  the  nose  and  spreads  out  as  a  fan-shaped  muscle 
just  above  the  ala.  Along  its  lower  margin  the  lateral  nasal 
branch  of  the  facial  artery  runs.  To  display  these  structures 
fully  the  levator  labii  superioris  et  alse  nasi  should  be  cut 
and  reflected. 

Now  find  the  entrance  of  the  nasal  nerve  [N.  nasociliaris], 
a  branch  of  the  first  division  of  the  fifth  cranial  nerve,  on 
to  the  face  about  half-way  along  the  lower  border  of  the 
nasal  bone,  and  follow  it  down  to  the  tip  of  the  nose.  In 
dissecting  the  side  of  the  nose  two  small  dilatores  naris 
muscles  and  a  depressor  aloe  nasi  may  be  seen,  but  they  are 
of  small  importance.  Next  look  for  the  rnalar  branch  of  the 
temporo-malar  nerve  [N.  zygomatico  facialis]  which  comes 
from  the  second  division  of  the  fifth;  its  little  foramen  is 
in  the  malar  bone  about  a  quarter  of  an  inch  from  the  lower 
and  outer  angle  of  the  orbital  margin,  and  is  covered  by  the 
orbicularis  palpebrarum.  The  zygomaticus  onajor  [M.  zygo- 
maticus]  rises  from  the  posterior  part  of  the  malar  bone,  and 
the  muscle  should  be  traced  down  to  the  angle  of  the  mouth. 
Its  course  is  very  superficial. 

If  a  living  face  in  the  act  of  smiling  is  looked  at,  a  curved 
crease  will  be  noticed  starting  at  the  upper  limit  of  the  ala 
or  distended  part  of  the  nose,  and  running  downwards  to  a 
little  distance  outside  the  angle  of  the  mouth.  This  is  the 
naso-labial  furrow,  and  is  produced  by  the  action  of  three 
facial  muscles  to  which  different  parts  of  it  are  at  right 
angles. 

'  Starting  from  the  nose,  it  runs  at  first  nearly  horizontally 
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outwards  at  right  angles  to  the  levator  labii  superioris  pro- 
prius;  then  it  curves  downwards  and  outwards  across  the 
long  axis  of  the  zygomatlcus  major,  while  by  the  time  it 
reaches  the  level  of  the  mouth  it  is  running  directly  down- 
wards at  right  angles  to  the  risorius.  Different  parts  of  this 
line  are  accentuated  in  displaying  different  emotions. 

Sometimes  a  small  zygomaticus  minor  [caput  zygo- 
maticum  M.  quadrati  labii  superioris]  may  be  found  in  front 
of  the  zygomaticus  major,  but  it  is  inconstant  and  is  often 
merely  a  slip  from  the  orbicularis  palpebrarum. 

Now  cut  the  levator  labii  superioris  very  carefully,  and 
look  for  the  infraorbital  branch  of  the  second  division  of 
the  fifth  nerve  [N.  infraorbitalis]  coming  through  the  infra- 
orbital foramen,  the  position  of  which  has  been  localised 
already  (see  p.  107).    (Fig.  55,  I.O.  5th.) 

The  nerve  gives  oS  palpebral,  nasal,  and  labial  branches 
to  the  skin  of  the  lower  eyelid,  the  side  of  the  nose,  and  the 
upper  lip.  Just  below  the  infraorbital  foramen  is  the  origin 
of  the  levator  anguli  oris,  which  is  therefore  deep  to  the 
levator  labii  superioris  proprius.  The  facial  artery,  as  a  rule, 
passes  between  these  two  muscles.    (Fig.  55,  L.A.O.) 

The  chin  muscles  should  now  be  examined,  though  this 
will  be  found  difficult,  firstly,  because  they  blend  very  closely 
with  the  platysma,  and  secondly,  because  the  subcutaneous 
tissue  is  very  dense.  There  is  a  depressor  anguli  oris 
[M.  triangularis],  which  rises  from  the  external  oblique  line 
of  the  lower  jaw  and  converges  to  a  point  at  the  angle 
of  the  mouth,  a  depressor  labii  inferioris  [M.  quadratus 
labii  inferioris],  internal  to  and  partly  under  cover  of 
the  last,  and  a  levator  menti,  which  runs  down  from  the 
incisor  fossa  of  the  lower  jaw,  close  to  the  mid  line,  and 
is  inserted  into  the  skin  of  the  chin.  The  last  muscle 
is  best  exposed  by  dividing  the  mucous  membrane  of  the 
lower  hp  from  its  attachment  to  the  gum  and  pulling  the 
lip  down. 

While  this  is  being  done  the  mucous  membrane  may 
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be  dissected  off  the  deep  surface  of  the  lower  lip,  and  then 
the  large  mass  of  labial  glands  will  be  seen  separating  the 
mucous  membrane  from  the  orbicularis  oris  muscle.  They 


L.L.S.P.        I.0. 5th. 


Fig.  55. — Deep  Dissection  of  Face, 


O.P  Orbicularis  Palpebrarum.  N.N.  Nasal  Nerve.  L.N. Ay.  Lateral 
Nasal  Artery.  L.A.O.  Levator  Anguli  Oris.  L.G.  Labial  Glands. 
S.C.A.  Superior  Coronary  Artery.  I.C.Aij.  Inferior  Coronary  Artery. 
jF       Facial  Artery.    J'. F.  Facial  Vein.  Stensen's  Duct.  B.Uh. 

Buccal  Branch  of  Fifth  Nerve.  I.O.  1th.  Infraorbital  Branch  of  Seventh 
Nerve  B.  1th.  Buccal  Branch  of  Seventh  Nerve.  M.  lih.  Mandibular 
Branch  of  Seventh  Nerve.  Ma.  lih.  Malar  Branch  of  Seventh  Nerve. 
T  1th  Temporal  Branch  of  Seventh  Nerve.  Z.Ma.  Zygomaticus  Major. 
Z.3Ii.  Zygomaticus  Minor.    L.L.S.P.  Levator  Labii  Supenoris  Propnus. 

are  just  as  numerous  in  the  upper  hp  as  in  the  lower.  (Fig. 
55,  L.G.) 

Now  find  the  menial  branch  of  the  third  division  of  the 
fifth  nerve  [M.  mentalis]  coming  through  the  mental  foramen 


THE  FACE 


119 


in  the  same  line  which  marked  out  the  infraorbital  nerve 
and  about  midway  between  the  alveolar  margin  and  the 
lower  margin  of  the  jaw.  It  supplies  the  skin  of  the  lower 
lip  and  chin.  To  expose  it  cut  through  the  depressor  anguli 
oris  muscle. 

As  this  is  the  last  nerve  to  be  looked  for  on  the  face 
and  scalp  it  will  be  well  to  review  their  arrangement. 
Starting  from  the  forehead  and  working  backwards  along  the 
side  of  the  scalp  or  downwards  on  the  face,  the  first,  second, 
and  third  divisions  of  the  fifth  are  met  with  in  their  regular 
order.  The  skin  in  front  of  and  behind  the  ear,  as  well  as 
that  of  a  good  deal  of  the  ear  itself,  is  supplied  by  the 
anterior  primary  division  of  the  second  and  third  cervical 
nerves,  while  behind  that  are.  the  posterior  primary  divisions 
of  the  first  three  cervicals.  The  facial  with  its  posterior 
auricular  branch  is  entirely  motor. 

The  Buccinator,  though  on  a  deeper  plane  than  the  other 
facial  muscles,  is  quite  evident.  It  rises  from  the  alveolar 
margins  of  both  upper  and  lower  jaws,  external  to  the  molar 
teeth  and  more  posteriorly  from  the  pterygo -mandibular 
ligament  (see  Fig.  89).  Anteriorly,  its  fibres  form  a  large  part 
of  the  orbicularis  oris.  Its  motor  nerve  is  derived  from  the 
facial  (see  p.  112),  showing  that  it  is  really  one  of  the  muscles 
of  expression  and  not  of  mastication.  In  cleaning  the  muscle 
a  circumscribed  mass  of  fat  will  be  drawn  out  from  under 
cover  of  the  anterior  border  of  the  masseter.  This  mass  is 
very  definite  in  the  child  and  is  known  as  the  "sucking- 
pad."  The  buccinator  is  covered  by  some  cellular  tissue 
known  as  the  anterior  part  of  the  bucco-pharyngeal  fascia, 
and  embedded  in  this  the  seed-like  molar  glands  are  found.' 
They  are  mucous  glands  which  open  into  the  mouth. 

The  Orbicularis  Oris,  which  surrounds  the  mouth,  is 
made  up  of  contributions  from  several  facial  muscles'  as 
well  as  of  some  fibres  wliich  strictly  belong  to  itself.  These 
latter  rise  from  the  four  incisor  fossre,  two  in  the  upper 
and  two  m  the  lower  jaw  (see  Fig.  56,  S.I.  and  I.I.).  In 
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addition,  a  small  slip  is  derived  on  each  side  from  the 
anterior  nasal  spine  (N.S.).  At  the  angle  of  the  mouth 
decussating  fibres  from  surrounding  muscles  join  it.  Those 
gomg  to  the  lower  lip  are  derived  from  the  levator  anguli 
oris  as  Avell  as  some  of  the  lower  and  some  of  the  upper 
fibres  of  the  buccinator  (L.A.O.  and  B.),  while  to  the  upper 


Fig.  56.— Diagram  of  the  Components  of  the  Orbicularis  . 

Oris  Muscle. 

(On  the  left  side  of  the  face  the  fibres  derived  from  the  Buccinator  (B) 
are  alone  shown.    On  the  right  side  are  the  other  fibres.) 

L.A.O.  Levator  Anguli  Oris.  D.A.O.  Depressor  Anguli  Oris.  N.S. 
Septal  Nasal  Fibres.  S.I.  Superior  Incisor  Slip.  /./.  Inferior  Incisor  Slip. 

lip  go  the  depressor  anguli  oris  and  some  of  the  upper  and 
lower  parts  of  the  buccinator  (D.A.O.  and  B.).  The  accom- 
panying diagram  will  make  this  arrangement  clear. 

The  Facial  Artery  and  Vein  [A.  et  V.  maxillaris 
externa]  have  been  met  with  often  in  the  dissection,  and 
should  now  be  cleaned  and  finally  examined  as  far  as  then- 
facial  course  is  concerned.  The  vein  is  the  more  superficial, 
and  begins  at  the  inner  angle  of  the  orbit,  where  it  communi- 
cates with  the  frontal  and  other  tributaries  of  the  ophthal- 
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mic  veins.  It  runs  a  straight  course  to  the  anterior  inferior 
angle  of  the  masseter,  and  receives  tributaries  corresponding 
to  the  branches  of  the  artery,  except  that  the  inferior  labial 


L.L.S.P. 


I.O.  StJi. 


Ma.  7tli. 


I.O. 

■  M.  7th.  5th. 

Fig.  57. — Deep  Dissection  of  Face. 

O.P.  Obicularis  Palpebrarum.  N.N.  Nasal  Nerve.  L  N  Av  Lateral 
Nasal  Artery.     L  A.O.  Levator  Anguli  Oris.     L.G.  Labial  Glands. 

buperior  Coronary  Artery.  I.C.Ak  Inferior  Coronary  Artery 
^.4!/.  Facial  Artery.  J'.  F.  Facial  Vein.  .%Z).  Stensen's  Duct.  B  5/// 
Buccal  Branch  of  Fifth  Nerve.  I.O.  7th.  Infraorbital  Branch  of  Seventh' 
Nerve  B  dh.  Buccal  Branch  of  Seventh  Nerve.  M.  7th.  Mandibular 
Branch  of  Seventh  Nerve  JIa.  7th.  Malar  Branch  of  Seventh  Nerve 
T.jth.  Temporal  Branch  of  Seventh  Nerve.  Z.Ma.  Zys^omaticus  M■^^<^v 
Z.Ml  Zygomaticus  Minor.    L.L.S.P.  Levator  Labii  sJperS  Proprins'. 

and  often  the  inferior  coronary  pass  down  the  side  of  the 
chin  to  enter  the  submental  vein ;  this  is  important,  because 
the  lymphatics  follow  the  same  course. 

The  Facial  Artery  [A.  maxillaris  externa]  enters  the 
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face  about  an  inch  in  front  of  the  angle  of  the  jaw,  where 
it  is  covered  by  the  vein,  and  runs  a  tortuous  course  to 
the  angle  of  the  mouth,  angle  of  the  nose,  and  inner  angle 
of  the  eye,  which  it  sometimes  fails  to  reach.  It  is  well 
in  front  of  its  vein,  and  usually  passes  deep  to  the  levator 


Fa.N 


SH 


Occ'  N. 
Mast.N. 


Fig  58  —Diagram  op  the  Course  of  the  Lymphatics  in  the 

Head  and  Face. 

FaN  Facial  (Buccal)  Node.  S.H.N.  Suprahyal  Node  3/. jV 
Submlxillary  Nodes.  Pra^^riV.  Preauricular  Nodes.  Mast.N.  Mastoid 
Nodes.    Occ'.iV.  Occipital  Nodes. 

labii  superioris  proprius,  to  which  the  vein  is  superficial. 
Its  branches  are  inferior  labial  to  the  chin,  inferior  coron- 
ary superior  coronary,  and  lateral  nasal,  Avhile  sometimes 
a  very  definite  branch  runs  backwards  to  the  cheek  and 
breaks  up  into  small  arterioles,  supplying  the  skm  m  this 
region  (see  Figs.  53  and  57).  ,  .     ,       ,      ^  p 

The  Coronary  Arteries  will  be  found  in  the  red  part  of 
the  lip  lying  deep  to  the  orbicularis  oris  muscle;  they  are 
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remarkable  for  anastomosing  very  freely  across  the  middle 
line  as  the  scalp  arteries  do. 

The  face  is  also  supplied  with  blood  by  the  transverse 
facial  [A.  transversa  faciei]  branch  of  the  superficial  tem- 
poral artery,  which  runs  forwards  just  above  and  parallel 
to  Stensen's  duct,  and  by  the  infraorbital  artery  [A.  infra- 
orbitalis],  which  accompanies  the  nerve  out  of  the  infra- 
orbital foramen. 

The  Facial  Lymphatic  Nodes  are  small,  but  because 
of  their  clinical  importance  should  be  looked  for  with  great 
care.  One  or  two  preauricular  nodes  [Lymphoglandulse 
parotidte]  are  embedded  in  the  top  of  the  parotid  and 
receive  lymphatics  from  the  side  of  the  scalp,  upper  part 
of  the  face,  and  eyelids.  Buccal  nodes  [Lymphoglandulse 
faciales  profundse],  on  the  surface  of  the  buccinator,  drain 
the  side  of  the  face,  while  occasionally  an  infraorbital  and 
lateral  nasal  node  may  be  found  close  to  the  facial  vein 
in  these  regions,  though  usually  the  lymphatics  from  the 
front  of  the  scalp  and  face  accompany  the  facial  vein  down 
to  the  submaxillary  nodes  already  noticed  (see  p.  87). 

The  lower  lip  and  chin  lymphatic  vessels  pass  down  to 
the  suprahyoid  nodes  (see  p.  85),  while  those  from  the  upper 
lip  may  drain  into  the  submaxillary,  suprahyoid,  or  pre- 
auricular nodes. 

It  must  be  constantly  borne  in  mind  that  lymphatic 
vessels  here,  as  elsewhere,  communicate  freely  with  one 
another,  and  also,  across  the  middle  line,  with  those  of  the 
opposite  side. 

THE  MOUTH 

At  this  stage  it  will  be  well  to  make  an  examination 
of  the  interior  of  the  mouth  from  in  front,  though  every- 
thing to  be  seen  in  this  way  can  be  seen  very  much  better 
by  looking  into  two  or  three  living  persons'  mouths  or  even 
by  an  examination  of  one's  own  mouth  with  a  looking-glass. 

Between  the  lips  and  the  gums  and  teeth  is  the  vesti- 
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hide,  a  space  which,  as  long  as  the  teeth  are  clenched,  only 
communicates  with  the  mouth  behind  the  last  molars. 
Stensen's  duct  opens  into  the  vestibule  opposite  the  second 
upper  molar  tooth  on  a  little  papilla,  which  may  often  be 
felt  with  the  tip  of  the  tongue. 

The  teeth  should  be  looked  at  whenever  an  opportunity 
occurs,  since  they  are  of  constant  interest  in  medical  prac- 
tice. Notice  how  much  broader  the  upper  central  incisor 
is  than  the  lower ;  this  causes  it  to  overlap  the  central  and 
half  the  lateral  lower  incisor,  and  from  this  onwards,  with 
the  exception  of  the  last  molar,  every  tooth  in  the  upper 
jaw  bites  against  two  in  the  lower. 

The  bicuspid  teeth  [dentes  premolares]  have  two  cusps 
which  are  lingual  and  labial  in  position,  while  the  angle  of 
the  mouth  generally  corresponds  to  the  interval  between 
these  two  teeth  in  the  upper  jaw.  The  upper  molars  have 
three  or  four  cusps,  the  lower  four  or  five. 

The  hard  palate  shows  a  median  ridge  or  raphe  ending 
in  front  in  the  little  palatine  papilla,  which  marks  the 
position  of  the  anterior  palatine  canal.  From  the  raphe 
five  or  six  irregular  ridges,  the  palatine  ruga;,  run  trans- 
versely outwards.  At  the  outer  and  back  part  of  the  hard 
palate  the  hamular  process  may  be  felt  with  care;  since 
it  is  directed  backwards  and  outwards,  it  is  not  nearly  so 
easily  felt  as  might  be  expected  on  examining  the  dried 
skull.  About  a  fingers-breadth  in  front  of  it  is  the  opening 
of  the  large  posterior  palatine  canal  [Foramen  palatinum 
majus]  through  which  the  main  vessels  and  nerves  reach 
the  hard  palate. 

Behind  the  hard  palate  the  inferior  or  oral  surface  of 
the  soft  palate  [Velum  palatinum]  is  seen  ending  posteriorly 
in  the  conical  uvula,  while  from  the  sides  of  the  soft  palate 
run  the  anterior  and  posterior  pillars  of  the  fauces  [Arci 
palatini],  with  the  tonsil  [tonsilla  palatina]  between  them. 
In  a  healthy  normal  individual  the  tonsils  hardly  project 
beyond  the  level  of  the  anterior  pillars  of  the  fauces. 
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The  dorsum  of  the  tongue  [dorsum  linguae]  occupies  tlie 
greater  part  of  the  floor  of  the  mouth,  though  when  the 


Fig.  59.— Dorsum  of  Tongue  and  Opening  of  Larynx. 

Fil.Pap.  Filiform  Papillae.  Fung.Pap.  Fungiform  Papillte.  Circ.Pap. 
Circnmvallate  Papillaj.  Fol.Pap.  Foliate  Papillre.  F.Ccec.  Rod  in 
Foramen  C'secum.  Ling. Tons.  Mucous  Crypts  in  Lingual  Tonsil. 
Tons.  Tonsil.  S.T.R.  Supratonsillar  Recess.  A.Pil.F.  Anterior  Pillar 
of  Fauces.  S.Pal.  Soft  Palate  cut  and  reflected.  P.Pil.F.  Posterior 
Pillar  of  Fauces.  G.Ep.F.  Glosso-epiglottic  Fold.  Ph.Ep.F.  Pharynwo 
epiglottic  Fold.  Val.  Vallecula.  Ep.  Epiglottis.  A.Ep.F  Aryteno- 
epi^lottic  Fold.  Sr.Pyr.  Sinus  Pyriforniis.  F.V.C.  False  Vocal  Cord 
T.F.a  True  Vocal  Cord.  x  v^oia. 

mouth  is  closed  it  touches  the  hard  palate  in  front  and 
nearly  does  so  behind. 
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The  fungiform  and  filiform  papillce  and  mucous  mem- 
brane generally  should  be  carefully  observed  in  a  healthy 
living  tongue,  since  the  study  of  the  dissecting-room  organ 
is  of  little  value  to  a  future  medical  practitioner.  The 
circumvallate  papilke  cannot  be  studied  from  the  front  of 
the  mouth. 

On  turning  up  the  living  tongue  the  frenulum  linguce 
is  obvious  in  the  mid  line,  coming  from  a  little  furrow  on 
the  under  surface  of  the  organ,  and  on  each  side  of  it  the 
blue  outline  of  the  ranine  vein  is  evident  through  the 
mucous  membrane.  Just  external  to  each  of  these  is^  a 
slight  fringed  fold  of  mucous  membrane,  called  the  plica 
fimhriata,  the  only  practical  interest  of  which  is  that  it 
Hes  superficial  to  the  course  of  the  ranine  artery. 

On  each  side  of  the  frenulum,  near  its  lower  attachment, 
Wharton's  papilloi  are  easily  seen;  here  the  submaxillary 
or  Wharton's  ducts  open.  Running  back  from  these  is  the 
'plica  suhlingualis  marking  the  upper  edge  of  the  sublingual 
gland  with  its  numerous  ducts  (see  p.  143). 

Before  finally  leaving  the  dissection  of  the  face  it  will 
be  well  to  clear  away  the  buccinator  muscle  of  one  side  in 
order  to  trace  Stensen's  duct,  and  to  notice  that  it  runs 
forwards  a  Uttle  way  between  the  muscle  and  mucous  mem- 
brane before  its  opening  is  reached.  A  number  of  buccal 
mucous  glands  are  embedded  in  the  submucous  tissue 
around  its  opening. 


THE  TEMPORAL  REGION 

The  temporal  fossa  of  the  skull  is  that  part  which  is 
bounded  by  the  superior  temporal  ridge  above  and  behind, 
by  the  malar  bone  in  front,  and  by  the  zygoma  below,  and  to 
all  its  margins  the  strong  femj9orai/ascia  is  attached.  _ 

The  best  way  to  appreciate  this  fascia  is  to  make  a  vertical 
cut  through  it  above  the  middle  of  the  zygoma.  Now,  if  the 
cut  edge  of  the  fascia  be  looked  at,  it  will  be  seen  to  split 
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about  an  inch  below  its  upper  attachment  into  a  superficial 
and  deep  layer,  and  these  two  layers  may  be  followed  down 
to  the  inner  and  outer  surfaces  of  the  zygoma.  In  front  of  the 


Fig.  60— Diagrammatic  Coronal  Section  through  the  Left  Side 
OF  THE  Skull  akd  Lower  Jaw  to  show  the  IIelatioxs  of  the 
Masticatory  Muscles. 

T.F.  Temporal  Fascia.  T.N.  Temporal  Branch  of  Tomporo-malar 
Nerve.  T.  Temporal  Muscle.  O.A.  Orbital  Branch  of  Superficial 
Temporal  Artery.  M.M.  Two  Parts  of  Masseter.  E.P.  External 
Pterygoid  Muscle.    I.P.  Internal  Pterygoid  Muscle. 

cut  the  temjwral  branch  of  the  temporo-malar  nerve  [N. 
zygomatico  temporalis]  lies  between  the  two  layers  about 
the  level  of  the  external  angular  process,  while  just  above 
the  zygoma  a  little  orbital  branch  of  tlie  superficial  temporal 
arteri/  sometimes  runs  forward  (see  Fig.  GO). 
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Divide  the  lower  attachments  of  the  fascia,  and  turn  it  up 
to  expose  the  greater  part  of  the  temporal  muscle,  but,  in 
doing  this,  the  middle  temporal  branch  of  the  superficial 
temporal  artery,  which  pierces  the  fascia  just  above  the 
external  auditory  meatus,  should  be  looked  for  and  kept. 
Of  course  the  various  superficial  structures  already  dissected 
must  be  turned  aside,  but  if  a  sketch  of  them  has  been  pre- 
viously made,  they  can  readily  be  replaced. 

The  temporal  muscle  is  now  exposed  occupying  the  whole 
of  the  temporal  fossa,  and  it  will  be  noticed  that  it  rises  from 
the  temporal  fascia  as  well  as  from  the  bones  forming  the 
fossa.  It  is  fan-shaped  and  tapers  to  its  insertion,  which  is 
into  the  tip  and  anterior  border  of  the  coronoid  process,  by 
tendon,  but  this  will  be  seen  better  when  the  zygoma  is  cut. 
Its  anterior  fibres  are  vertical  and  close  the  jaw,  while  the 
posterior  ones  are  horizontal  and  act  as  retractors. 

Now  sketch,  divide,  and  turn  aside  the  structures  already 
exposed  on  the  masseter  muscle,  and  clean  its  surface.  Most 
of  the  fibres  seen  rise  from  the  anterior  two-thirds  of  the 
zygomatic  arch,  and  run  downwards  and  backwards  to  be 
inserted  into  the  lower  part  of  the  outer  surface  of  the  ramus 
of  the  mandible,  but  at  its  upper  and  hinder  angle  a  trian- 
gular patch  of  fibres,  on  a  deeper  plane  than  the  rest,  is 
exposed  ;  these  rise  from  the  posterior  third  of  the  zygoma, 
and  have  a  nearly  vertical  direction. 

Divide  the  superficial  layer  of  the  muscle  a  little  below 
the  zygoma  by  a  horizontal  cut,  and  turn  it  down  in  order  to 
see  the  whole  of  the  deep  layer.  On  doing  so  it  wiU  be 
noticed  that  the  two  layers  are  not  altogether  distmct;  The 
deep  layer  is  now  seen  to  rise  from  the  whole  length  of  the 
zygomatic  arch  on  its  deep  surface,  and  to  be  inserted  chiefly 
into  the  upper  part  of  the  outer  surface  of  the  mandibular 

ramus.  . 

Divide  the  zygoma  with  a  Key's  saw  as  far  forward  as  is 
possible,  taking  as  much  of  the  malar  bone  away  as  can  be 
managed  (sec  Fig.  61.  Cut  A).    This  will  make  the  later 
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dissection  mucli  more  easy.  Another  posterior  cut  should 
be  made  as  far  back  as  can  be  done  without  injuring  the 
capsule  of  the  jaw  joint  and  the  included  piece  of  the  zygoma 
turned  down  (Fig.  61,  Cut  B).  In  doing  this  the  masseteric 
nerve  and  artery,  coming  through  the  sigmoid  notch,  must 
be  looked  for,  and,  when  cleaned,  divided.  The  deep  part 
of  the  masseter  may  now  be  shaved  off  its  attachment  to 
the  mandible,  and  the  extent  of  its  attachment  noted.  When 
these  structures  are  removed,  the  whole  surface  of  the  ramus 


Fig.  61. — Diagram  of  the  Bone  Incisions  necessary  to  expose 
,         THE  Pterygoid  Region.    The  Letters  are  referred  to  in 
THE  Text. 

iof  the  jaw,  with  its  coronoid  process  and  the  insertion  of 
tthe  temporal  muscle,  is  exposed,  and  the  next  step  is  to 
(divide  the  coronoid  process  from  the  rest  of  the  mandible 
I  by  an  oblique  cut  reaching  from  the  sigmoid  notch  to  the 
1  lower  part  of  the  anterior  border  of  the  ramus,  in  order  to 
i  include  as  much  as  possible  of  the  insertion  of  the  temporal 
t  muscle  (Fig.  61,  Cut  C).  Now  the  temporal  muscle  and  coro- 
.noid  process  may  be  turned  up,  and  it  will  be  seen  that, 
.in  addition  to  the  strong  tendinous  insertion  into  the  tip  and 
i  anterior  border  of  the  process,  there  is  a  more  fleshy  one  on 
its  deep  surface.  In  turning  up  the  muscle  the  deep  tem- 
i^poral  arteries  and  nerves  must  be  looked  for  runnino-  up  to 
VOL.  I.  f  ^ 
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enter  its  deep  surface  in  front  of  the  root  of  the  zygoma; 
they  should  be  reflected  leaving  a  small  portion  of  muscle 
attached.  When  this  has  been  done  the  temporal  muscle 
can  be  reflected  still  farther,  and,  just  above  the  ex- 
ternal auditory  meatus,  the  middle  temporal  artery,  which 
is  very  constant,  will  be  seen  running  upwards,  supplying  the 
back  part  of  the  muscle  with  blood.  In  turning  up  the  front 
part  of  the  muscle,  the  Httle  temporal  branch  of  the  temporo- 
malar  nerve  may  be  traced  to  its  foramen  in  the  malar  bone. 
Finally,  the  whole  temporal  muscle  should  be  shaved  off  the 
skull,  and  its  exact  origin  noticed. 

PTERYGOID  REGION 

The  neck  of  the  condyle  must  be  carefully  cut  through 
with  the  Hey's  saw  and  bone  forceps,  remembering  that  the 
internal  maxillary  artery  lies  deep  to  it  (Fig.  61,  Cut  D). 
Then  the  ramus  of  the  jaw  should  be  divided  horizontally 
above  the  level  of  the  inferior  dental  foramen,  which  is 
situated  midway  between  the  sigmoid  notch  and  the  lower 
margin  of  the  jaw ;  the  cut  should  therefore  be  a  little  above 
this  level :  if  the  section  is  made  too  low,  the  inferior  dental 
nerve  will  be  divided  (Fig.  61,  Cut  E).  It  is  better  to  cut 
partly  through  the  bone  with  the  saw  and  to  finish  with 
the  forceps,  keeping  the  flat  side  of  the  blades  towards 
the  part  which  is  to  be  saved.  As  an  extra  precaution  the 
handle  of  a  scalpel  may  be  pushed  forwards  deep  to  the 
bone  and  the  cut  made  on  to  that. 

When  the  piece  of  bone  is  lifted  out,  the  inferior  dental 
nerve  [N.  alveolaris  inferior]  should  be  looked  for,  entering 
the  foramen  near  the  junction  of  the  posterior  and  middle 
thirds  of  the  ramus,  and,  if  another  horizontal  strip  of  the 
jaw  can  be  taken  away  without  damaging  the  nerve,  it  should 
be  done,  as  every  fraction  of  space  gained  makes  the  later 

dissection  easier. 

Now  find  the  insertion  of  the  external  pterygoid  micscle 
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mto  the  front  of  the  neck  of  the  condyle,  and  carefully  clean 
j  the  surface  of  the  muscle,  looking  out  for  the  internal  maxilr 
I  lai^y  artery  and  the  long  buccal  nerve  ;  the  latter  is  easily 
found  by  following  it  back  from  the  surface  of  the  buccinator, 
Avhere  it  has  been  exposed  already.    In  addition  to  these 
structures  there  are  numerous  veins  forming  part  of  the 
I  pterygoid  plexus,  which  surrounds  the  external  pterygoid 
1  muscle,  and  is  drained  backwards  by  the  internal  maxillary 
vein,  and  forwards  by  the  deep  facial  vein,  which  has  been 
already  found.    The  plexus  is  difficult  to  display,  but  is 
j  important  because  it  communicates  freely  with  most  of  the 
deep  veins  of  the  head. 

Other  very  important  structures  which  are  often  missed 
are  two  or  three  internal  maxillary  lymphatic  nodes  which 
i  lie  on  the  surface  of  the  external  pterygoid  muscle  and  drain 
I  the  nose,  pharynx,  temporal  and  zygomatic  fossae,  orbit  and 
j  dura  mater. 

The  course  of  the  internal  maxillary  artery  [A. 
maxillaris  interna]  is  sometimes  deep  to  the  external  ptery- 
goid, though  in  rather  more  than  half  the  cases  it  is 
superficial;  it  comes  from  the  termination  of  the  external 
carotid  in  the  parotid  gland,  and  is  easily  found  deep  to  the 
neck  of  the  condyle,  especially  if  this  be  drawn  out  with  a  chain 
hook.    As  a  rule,  the  artery  runs  a  little  upwards  and  then 
.  downwards  along  the  lower  border  of  the  external  pterygoid, 
though  in  both  cases  its  direction  is  forward  as  well.  About 
I  the  middle  of  the  lower  border  of  the  muscle  it  turns  for- 
;  wards  and  upwards  once  more,  and  passes,  either  superficial 
I  or  deep  to  the  external  pterygoid,  toward  the  spheno- 
tmaxdlary   fossa.    It  will  usually  be  noticed  that  the  two 
■most  important  branches  of  the  artery  come  off  at  or  close  to 
these  two  bends,  the  middle  meningeal  [A.  meningea  medial 
bemg  opposite  the  convexity  upwards,  and  the  inferior  dental 
[A.  alveolaris  inferior]  opposite  the  downward  one.  The 
I. artery  is  often  arbitrarily'  divided  into  three  parts  by  the 
external  pterygoid :  the  first  before  that  muscle  is  reached 
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the  second  either  superficial  or  deep  to  the  muscle,  and  the 
third  in  the  spheno-maxillary  fossa.  From  the  first  part 
rise  several  branches,  which  all  pass  through  foramina.  Of 
these  the  middle  meningeal  and  inferior  dental  have 


Fig.  62. — Diagram  of  Structures  in  the  Left  Pterygoid  Region. 

B.  Buccal  Artery  and  Nerve.  T.  Deep  Temporal  Nerves.  F.Ov. 
Foramen  Ovale.  F.Sp.  Foramen  Spinosum  with  Middle  Meningeal 
Artery.  G.T.  Chorda  Tympani.  Gl.F.  Glaserian  Fissure  with  Tym- 
panic Artery.  S.T.A.  Superficial  Temporal  Artery.  A.T.N.  Auriculo- 
temporal Nerve.  E.G. A.  External  Carotid  Artery.  IJI.A.  Internal 
Maxillary  Artery.  M.H.  Mylo-hyoid  Artery  and  Nerve.  I.D.  Inferior 
Dental  Nerve  and  Artery.  M.F.  Mental  Foramen.  L.  Lingual  Nerve. 
I.P.  Nerve  to  Internal  Pterygoid  Muscle  drawn  forward.  E.P.  Nerve 
to  External  Pterygoid  Muscle.    M.  Masseteric  Nerve. 

already  been  noticed,  and  they  are  the  only  ones  of  any  real 
importance.  Only  the  root  of  the  former  can  be  seen  at  this 
stage,  as  it  passes  up  deep  to  the  external  pterygoid  muscle. 
The  inferior  dental  artery  runs  down  close  to  the  nerve  of 
the  same  name,  and  before  entering  the  foramen  gives  off  the 
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little  mylo-hyoid  branch.  In  addition  to  these  the  tympanic 
and  small  meningeal  branches  are  sometimes  seen. 

They  may  be  sought  close  to  or  rising  in  common  "with 
the  middle  meningeal.  Later  on,  when  the  external  ptery- 
goid muscle  has  been  reflected,  it  may  be  possible  to  trace 
the  tympanic  artery  to  the  Glaserian  fissure  and  the  small 
meningeal  to  the  foramen  ovale. 


Fig.  G3.— Temporo-maxillary  Articulation,  from  outer  side. 

E.L.L.  External  Lateral  Ligament.    S.M.L.  Stylo-mandibular 
Ligament.    S.H.L.  Stylo-hyoid  Ligament. 

Just  in  front  of  the  inferior  dental  nerve,  and,  like  it, 
becoming  visible  at  the  lower  border  of  the  external  ptery- 
goid muscle,  is  the  lingual  nerve. 

In  order  to  see  more  of  these  structures  the  external 
pterygoid  must  be  turned  forward  with  the  condyle  of  the 
jaw,  and  in  doing  this  the  articulation  should  be  studied  as 
I  thoroughly  as  possible. 

_  Temporo-maxillary  Joint  [articulatio  mandibularis] — 
I  Clean  the  capsule  as  much  as  possible,  and  define  the 


134 


PRACTICAL  ANATOMY 


thickened  external  lateral  ligament  which  runs  do^m^vards 
and  backwards  from  the  tubercle  at  the  anterior  root  of  the 
zygoma  to  the  outer  and  back  part  of  the  neck  of  the 
condyle.  When  the  condyle  is  retracted  this  is  tight,  but  its 
obliquity  allows  the  jaw  to  move  forwards  and  downwards 
below  the  eminentia  articularis.  The  anterior  part  of  the 
capsule  can  hardly  be  seen,  because  the  tendon  of  the  ex- 
ternal pterygoid  blends  with  it;  it  is  horizontal  and  very 
thin,  and  is  attached  in  front  of  the  eminentia  articularis. 
The  posterior  ligament  is  also  very  thin,  and  is  attached  just 
in  front  of  the  Glaserian  fissure  (a  dry  skull  should  be  at 
hand  to  verify  these  points).  Posteriorly  this  ligament  is  in 
contact  with  the  glenoid  lobe  of  the  parotid  gland,  when 
there  is  such  a  lobe,  and  with  the  auriculo-temporal  nerve. 
Now  divide  the  capsule  as  close  to  the  skull  as  possible,  in 
order  to  get  above  the  interarticular  meniscus  [discus  arti- 
cularis] or  hbro-cartilage,  which  keeps  the  condyle  from 
actually  touching  the  glenoid  fossa.  This  part  of  the 
dissection  requires  very  great  care  in  order  to  avoid 
(1)  damaging  the  meniscus,  and  (2)  cutting  the  auriculo- 
temporal nerve,  the  latter  being  an  accident  which,  in  the 
writer's  experience,  happens  more  often  than  not.  When 
the  outer  part  of  the  capsule  has  been  cut  the  condyle  must 
be  pulled  downwards  as  forcibly  as  possible,  and  the  inner 
part  divided  in  the  most  careful  manner  with  the  very  point 
of  the  knife.  When  this  is  done,  the  condyle  can  be  drawn 
forward,  with  the  meniscus  and  external  pterygoid  attached , 
and  disengaged  from  the  internal  maxillary  artery.  Now 
separate  the  meniscus  from  the  condyle  and,  in  doing  so, 
notice  that  it  is  attached  to  the  capsule  all  round  its  margins, 
so  that  there  is  one  synovial  cavity  above  and  another  below 
it,  and  that  these  are  perfectly  distinct.  The  upper  one  is 
by  far  the  more  roomy,  and  allows  the  meniscus  and 
condyle  to  glide  forwards  and  backwards  on  the  glenoid  fossa 
and  eminentia  articularis,  while  the  smaller,  lower  one  is  for 
the  condyle  to  move  like  a  hinge  on  the  meniscus.  lu 
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opening  the  mouth,  both  the  hinge  movement  below  the 
meniscus  and  the  forward  gliding  movement  above  it  occur 
together.    The  attachments  of  the  external  pterygoid  can 
,  now  be  verified — the  upper  head  comifig  from  the  pterygoid 
I  ridge  and  the  part  of  the  great  wing  of  the  sphenoid  internal 
to  it ;  the  lower  from  the  outer  surface  of  the  external  ptery- 
I  goid  plate — while  the  insertion  is  into  the  front  of  the 
meniscus  as  well  as  into  the  neck  of  the  condyle. 


M.  C. 


Fig.  64.— Sagittal  Section  of  Tejiporo-maxillaey  Articulation. 
M.  Meniscus.    C.  Condyle. 

The  fibrous  tissue  of  the  external  pterygoid  muscle's 
insertion  simply  blends  with  that  of  the  anterior  part  of  the 
capsule  and  of  the  meniscus.  On  reflecting  the  muscle  the 
nerve  supplying  it  from  the  third  division  of  the  fifth  should 
be  carefully  looked  for  on  its  deep  surface. 

Now  the  lingual  and  inferior  dental  nerves  may  be 
followed  up  to  where  they  diverge  from  the  trunk  of  the 
third  division  of  the  fifth  a  little  below  the  foramen  ovale, 
and  as  this  point  is  approached  the  beginning  of  the  auriculo- 
temjporcd  nerve  should  be  looked  for. 
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This  may  be  found  by  pulling  on  tbe  part  of  the  nerve 
already  dissected  and  following  it  along  to  the  main  trunk 
of  the  third  division  of  the  fifth  from  which  it  arises,  often 
by  two  roots  embracing  the  middle  meningeal  artery,  though 


Fig.  65.— Diagram  of  Structures  in  the  Left  Pterygoid  Region. 

B  Buccal  Artery  and  Nerve.  T.  Deep  Temporal  Nerves.  F.Ov. 
Foramen  Ovale.  F.Sp.  Foramen  Spinosum  with  Middle  Meningeal 
Artery  CT  Chorda  Tympani.  Gl.F.  Glaserian  Fissure  with  Tym- 
panic Artery.  S.T.A.  Superficial  Temporal  Artery.  A.TN.  Auriculo- 
temporal Nerve.  E.G.A.  External  Carotid  Artery.  /.il/.A  Internal 
Maxillary  Artery.  MM.  Mylo-hyoid  Artery  and  Nerve.  I.D.  Inferior 
Dental  Nerve  and  Artery.  M.F.  Mental  Foramen.  L.  Lingual  Nerve. 
/  P  Nerve  to  Internal  Pterygoid  Muscle  drawn  forward.  Ji.F.  Nerve 
to  External  Pterygoid  Muscle.    M.  Masseteric  Nerve. 

sometimes  the  deeper  root  of  the  two  is  absent.  Coming  o£E 
from  the  front  of  the  third  division  of  the  fifth,  just  below 
the  foramen  ovale,  is  the  anterior  trunk  of  the  mandibular 
division  of  the  fifth  nerve  dividing  into  branches  for  the 
muscles  of  mastication. 
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All  of  these,  namely,  the  deep  temporal,  long  buccal, 
masseteric  and  the  nerve  to  the  external  pterygoid,  have  been 
seen  already,  and  simply  need  tracing  back.  The  long 
buccal  nerve  passes  between  the  two  heads  of  the  external 
pterygoid,  and,  unlike  the  rest,  is  sensory. 

The  ascending  branches  of  the  first  part  of  the  internal 
maxillary  artery,  the  tympanic,  middle,  and  small  meningeal, 
should  now  be  traced  up  to  their  respective  foramina.  Just 
behind  the  foramen  spinosum,  where  the  middle  meningeal 
disappears,  is  the  spine  of  the  sphenoid,  and  from  the 
posterior  part  of  this  the  long  internal  lateral  ligament  of 
the  jaw  [L.  spheno-mandibulare]  runs  downwards,  widening 
out  as  it  goes,  to  the  lower  margin  of  the  inferior  dental 
canal  and  to  the  lingula,  situated  just  in  front  of  this. 
Between  it  and  the  neck  of  the  condyle,  the  first  part  of  the 
internal  maxillary  artery  and  its  accompanying  vein  run, 
while  at  its  lower  part  the  inferior  dental  nerve  lies  between 
it  and  the  ramus  of  the  jaw ;  the  mylo-hyoid  branch  of  this 
nerve  should  be  looked  for,  and  usually  Avill  be  seen  to 
pierce  the  lower  attachment  of  the  ligament.  This  so 
called  long  internal  lateral  ligament  probably  has  nothing, 
either  morphologically  or  physiologically,  to  do  with  the 
capsule  of  the  joint. 

In  the  antero-inferior  part  of  the  space  exposed  by  the 
removal  of  the  ramus  is  the  internal  pterygoid  muscle,  the 
upper  or  deep  head  of  which  can  be  seen  rising  from  both 
^Falls  of  the  pterygoid  fossa  and  from  the  tuberosity  of  the 
palate,  which  fits  in  between  the  two  plates.  The  lower 
or  superficial  head,  which  is  quite  small,  comes  from  the 
tuberosities  of  the  maxilla  and  palate.  The  fibres  run  down- 
wards, backwards  and  outwards  to  the  inner  side  of  the  jaw, 
•  between  the  angle  and  inferior  dental  foramen,  though  this 
will  be  better  seen  later  when  the  jaw  is  turned  up. 

The  upper  border  of  the  muscle  should  be  carefully 
defined,  because  just  at  the  point  where  the  lingual  nerve 
comes  in  contact  with  it,  is  the  place  to  look  for  the  junction 
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of  that  nerve  with  the  chorda  tympani,  a  branch  of  the 
facial  which  comes  out  of  the  skull  at  the  iter  chordae 
anterius,  just  behind  the  spine  of  the  sphenoid.  The  junction 
of  the  chorda  tympani  with  the  lingual  nerve  forms  a  very 

M.R.  G.G.      -  ^' 


7tli.N. 


M.H.N. 


Fig  66.— Dissection  of  the  Left  Pterygoid  Region  and  its 
Sdrroundings  from  the  Medial  Aspect. 

2  3  4  5S  5^  5^  and  6  are  the  Cranial  Nerves  bearing  those  Numbers. 
M.b':  Muscular  Branch.  N.I. P.  Nerve  to  Internal  Pterygoid.  E  P. 
External  Pterygoid  Muscle.  LP.  Internal  Pterygoid  Muscle.  O.G. 
Ott  Ganglion"^^  L.N.  Lingual  Nerve.  M.H.A^.  Mylo-hyoid  Nerve^ 
E.C.A.  External  Carotid  Artery.  ^^V.  Facal  Nerve  ^^71  CWa 
Tvmmni  A  T.N.  Auriculo-temporal  Nerve.  M.M.A.  Middle  Memn 
gJaTTrtery.  if.ii;.  Motor  Root  of  Fifth  Nerve.  G.G.  Gassenan 
Ganglion. 

sharp  angle,  and  it  is  best  to  catch  hold  of  the  lower  part  of 
the  lingual  with  the  forceps  and  carefully  clean  its  posterior 
ed^e  from  fat  with  the  point  of  the  knife,  The  chorda 
tympani,  when  found,  should  be  traced  upwards  and  back- 
wards deep  to  the  inferior  dental  nerve,  auriculo-temporal 
nerve,'  and  internal  maxillary  artery;  indeed,  it  is  so  deep  m 
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!  the  space  that  it  is  hardly  ever  cut  away,  though  a  com- 
municating branch  which  is  sometimes  found  between  the 
lingual  and  inferior  dental  nerves  is  often  mistaken  for  it. 

The  nerve  to  the  internal  pterygoid  may  be  looked  for 
now  as  well  as  the  otic  ganglion,  but  they  are  both  more 
easily  seen  and  reached  from  the  mid  line  later  on  when  the 
skull  has  been  bisected.  From  this,  its  outer  aspect,  the 
nerve  to  the  internal  pterygoid  may  be  displayed  by  dis- 
secting just  in  front  of  and  deep  to  the  upper  part  of  the 
lingual  nerve.  The  only  difl&culty  about  the  dissection  is  its 
depth  (see  Fig.  66). 

On  looking  carefully  at  a  skull  it  will  be  easily  appre- 
ciated that  the  Eustachian  tube  and  levator  palati  muscle 
lie  deep  to  the  third  division  of  the  fifth  nerve  and  its 
branches,  as  it  passes  down  from  the  foramen  ovale. 

DEEP  DISSECTION  OF  THE  SUBMAXILLARY 

REGION 

Having  reviewed  the  superficial  dissection  of  the  sub- 
maxillary triangle,  saw  through  the  mandible  just  external 
to  the  attachment  of  the  digastric  muscle,  and  after  dividing 
the  facial  artery  and  vein,  turn  the  piece  of  bone  up.  Next 
cut  through  the  anterior  belly  of  the  digastric  close  to  its 
tendon,  and  turn  it  forwards  very  gently  so  as  to  see  its 
nerve  from  the  mylo-hyoid  branch  of  the  inferior  dental. 
The  whole  course  of  this  mylo-hyoid  nerve  can  now  be  traced 
up  to  the  inferior  dental  foramen,  where  it  comes  off. 

This  allows  the  suhmaxillary  gland  to  be  studied,  and  it 
will  be  noticed  on  turning  it  up  that  it  is  astride  of  the 
posterior  border  of  the  mylo-hyoid  muscle;  its  superficial 
lobe  passing  forwards  on  the  exposed  surface  of  the  mylo- 
'  hyoid,  while  its  deep  lobe  is  concealed  by  the  muscle. 
Sometimes,  as  in  Fig.  67,  the  deep  lobe  of  the  submaxillary 
gland  is  prolonged  forwards  below  the  duct  for  a  great 
distance. 
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The  mylo-hyoid  is  now  in  full  view,  rising  from  the  mylo- 
hyoid ridge  of  the  lower  jaw,  and  being  inserted  partly  into 
a  median  raphe,  which  runs  from  the  chin  to  the  hyoid  bone 
and  partly  into  the  lower  part  of  the  anterior  surface  of  the 


M.M.  S.L.G. 


M.H.  H.G. 


■piG.  67.— The  Submaxillary  Gland  and  its  Ddct. 

M.M.  Mucous  Membrane  of  the  Mouth.  S.L.G.  Subhngual  Gland 
turned  up  L.N.  Lingual  Nerve.  I.Pt.  Internal  Pterygoid.  S.P. 
Styloid  Process.  S.G.  Stylo-glossus  Muscle.  S.M.Ga.  Submaxillary 
Gano-lion.  S.M.Gl.  Submaxillary  Gland.  H.G.  Hyo-glossus  Muscle. 
M.H.  Mylo-hyoid  Muscle.  W.D.  "Wharton's  Duct  with  Lingual  Nerve 
looping  under  it.    G.H.G.  Genio-hyo-glossus  Muscle. 

body  of  the  hyoid.  Note  that  the  branches  of  the  mylo- 
hyoid nerve  enter  the  superficial  aspect  of  the  muscle.  Now 
divide  the  mylo-hyoid  muscle  close  to  its  attachment  to  the 
lower  jaw  and  turn  it  down. 

The  deep  part  of  the  submaxillary  gland  is  now  exposed, 
and  its  duct  (Wharton's  duct)  [D.  submaxillaris]  must_  be 
carefully  looked  for,  running  forwards  and  upwards  until  it 
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passes  deep  to  the  lingual  nerve,  which  will  be  seen  running 
downwards  and  forwards  from  the  superficial  surface  of  the 
internal  pterygoid  muscle  (see  Fig.  67). 

By  detaclaing  the  insertion  of  this  muscle  from  the  inner 
surface  of  the  mandible,  between  the  inferior  dental  foramen 
and  the  angle,  the  whole  course  of  the  lingual  nerve  from  the 
■  foramen  ovale  to  the  submaxillary  region  will  be  displayed. 

Notice  that  it  lies  between  the  jaw  and  the  mucous 
membrane  of  the  mouth.  If  a  finger  is  pressed  back  between 
the  tongue  and  the  mandible,  about  an  inch  below  and 
behind  the  last  molar  tooth,  in  a  living  person,  the  nerve 
will  be  reached  and  the  pressure  readily  felt.  Here  it  may 
be  divided  from  inside  the  mouth  to  reheve  pain  in  cancer 
of  the  tongue. 

In  the  angle  which  the  duct  and  the  lingual  nerve  make 
just  before  they  cross  one  another,  the  submaxillary  ganglion 
lies  ;  it  hangs  from  the  lingual  by  two  roots,  and  is  generally 
quite  easy  to  find.  Nerves  from  it  may  easily  be  traced  into 
the  submaxillary  gland. 

The  Hypoglossal  Nerve  may  be  cleaned  as  it  runs  for- 
wards a  little  way  above  the  great  cornu  of  the  hyoid  bone, 
and  a  well-marked  branch  running  downwards  and  forwards 
to  the  genio-hyoid  muscle  as  well  as  another  running  upwards 
and  backwards  to  the  stylo-glossus  muscle  looked  for. 

Running  parallel  and  quite  close  to  the  hypoglossal  nerve, 
the  ranine  vein  [V.  comitans,  N.  hypoglossi]  is  often  seen ; 
it  may  be  double,  but  is  often  absent  altogether.  The  whole 
surface  of  the  hyo-glossus  muscle  is  now  exposed,  rising  from 
the  outer  border  of  the  great  cornu  of  the  hyoid  bone  and 
also  slightly  from  the  body,  where  it  dovetails  into  the 
insertion  of  the  genio-hyoid.  Its  fibres  run  upwards  and 
forwards  to  the  tongue,  and  its  relations,  which  are  very 
important,  should  be  reviewed. 

The  superficial  relations  of  the  hyo-glossus  are  (see 
Fig.  G8) — 

1.  -Bones.— The  lower  Jaw  at  some  little  distance. 
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2.  Muscles.— The  Internal  Pterygoid,  Mylo-hyoid,  pos- 
terior belly  of  the  Digastric  and  Stylo-hyoid,  Stylo-glossus. 

3.  Fibrous  Structures.— GerYicsil  cellular  tissue. 

4.  Arteries.— Facial,  embedded  in  the  submaxillary  gland. 

5.  Veins. — Ranine  and  quite  superficially  the  Facial. 


G.H.G. 


G.PN 


MC. 


Sty  H.L 


L.Ay 


Sty.H. 


F.A. 


WhD. 


R.V. 


H.N. 


Fig  68— Coronal  Section  through  the  Back  of  the  Tongue 
'  to' SHOW  the  Relations  of  the  Hyo-glossus  Muscle. 

GHG  Genio-hyo-glossus.  'S.L.  Superficial  Lingualis  if.(?.  Hyo- 
alos^ns  StyG.  Stylo-glossus.  L.N.  Lingual  Nerve.  MH.N.  Mylo- 
S  Nerve  ilf.H  M.^ Mylo-hyoid  Muscle.  F.A.  Facial  Artery.  J.  F. 
Si  Vein"  Wh.D.  Wharton's  Duct.  S.M.G.  Submaxillary  Gland. 
^f^H  Stvlo-hvoid  Dig.  Digastric.  H.N.  Hypoglossal  Nerve.  RV. 
ianfne  vlins.^  Hyoid  Bone.    M.G.  Middle  Constnctor.  L.ily. 

Sual  A^ery.  Sty.H.L.  Stylo-hyoid  Ligament.  G.P.N.  Glosso- 
pharyngeal Nerve.    LL.  Inferior  Linguahs. 

6.  ATewes.— Lingual,  Submaxillary  ganglion,  and  Hypo- 

^^""T^landular  and  other  Structures. -The  submaxillary 

gland  and  its  duct.  p  ,    ,  , 

As  the  lingual  nerve  reaches  the  front  of  the  hyo-glossus 
muscle  it  forms  a  loop  under  Wharton's  duct,  and  then  runs 
upwards  and  forwards  deep  to  it,  but  its  further  course  is  at 
present  hidden  by  the  sublingual  gland,  an  almond-shaped 
structure  lying  just  in  front  of  the  hyo-glossus  muscle. 
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The  relations  of  this  gland  are  easily  made  out,  and 
can  be  followed  on  oneself  by  a  finger  in  the  mouth.  Ex- 
ternally would  be  the  body  of  the  mandible,  which  is  now 
Upturned.  Internally  (deep)  are  the  genio-hyo-glossus  muscle, 
the  lingual  nerve,  and  Wharton's  duct.  These  may  be  seen 
by  turning  the  gland  up.    Above  is  the  mucous  membrane 


Fig.  69.— Diagrammatic  Transverse  Section  of  Tongue  to 
SHOW  THE  Relations  op  the  Sublingual  Gland. 

R.A.  Ranine  Artery.  I.L.  Inferior  Lingualis  Muscle.  P.S.L.  Plica 
Sublingualis.  R.V.  Ranine  Vein.  8.L.G<^.  Sublingual  Gland.  S.M.D. 
Submaxillary  (Wharton's)  Duct.  L.N.  Lingual  Nerve.  M.H'  Mylo- 
hyoid Muscle.  G.H.  Genio-hyoid  Muscle.  O.H.O.  Genio-hyo-glossus 
Muscle. 

of  the  floor  of  the  mouth,  while  below  is  the  cut  mylo-hyoid 
muscle  (see  Fig.  69). 

The  upper  edge  of  the  almond-shaped  gland  pushes  up 
the  mucous  membrane  of  the  mouth  into  a  ridge  known  as 
the  plica  sublingualis,  and  here  its  numerous  ducts  (some- 
times called  ducts  of  Rivinus)  [D.d.  subhnguales  rainores] 
open. 

When  the  gland  is  turned  up  the  lingual  nerve  will  be 
seen  to  give  numerous  twigs  to  it  as  well  as  to  the  mucous 
I  membrane  of  the  tongue,  as  far  as  its  tip. 

Wharton's  duct,  which  is  thin-walled  and  easily  torn,  may 
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be  traced  forward  to  near  the  mid  line,  where  it  opens  into 
the  floor  of  the  mouth  on  the  papilla  already  noticed  (see 
p.  126). 

Clean  the  surface  of  the  genio-hyo-glossus  muscle  in  front 
of  the  hyo-glossus,  and  notice  the  hypoglossal  nerve  breaking 
up  to  supply  the  various  muscles  of  the  tongue. 


Fig.  70.— Deep  Dissection  of  the  Side  of  the  Tongue. 

H.GK  H.G^.  Hyo-glossus  Muscle  reflected.  I.L.  Inferior  Lingualis. 
IX.N.  Glosso-pharyngeal  Nerve.  S.H.Lig.  Stylo  -  hyoid  Ligament. 
D.L.Ay.  Dorsalis  Lingufe  Artery.  L.Av.  Lingual  Artery.  M.E.  Mylo- 
hyoid Muscle.  O.H.  Genio-hyoid.  G.H.G.  Genio-hyo-glossus.  S.L.G. 
Sublingual  Gland.  E.A".  Kanine  Artery.  C.G.  Chondro  -  glossus 
Muscle. 

Define  the  anterior  and  posterior  borders  of  the  hyo- 
glossus,  and  then  cut  that  muscle  through  horizontally  and 
reflect  it  up  and  down.  Its  deep  relations  will  now  be  seen. 
They  are : — 

Bones. — The  lesser  cornu  of  the  Hyoid. 

Muscles.— W\M\q  Constrictor  of  the  Pharynx,  Genio-hyo- 
glossus  and  Inferior  Lingualis. 

Fibrous  ^^ruc^wres.— Stylo-hyoid  ligament. 

^r^eries.— Lingual  and  its  dorsalis  linguae  branch. 
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Veins. — Venae  comites  of  these  arteries. 
Nerves. — Glosso-pharyngeal. 

The  lesser  cormo  of  the  hyoid  is  very  easily  defined,  deep 
to  the  anterior  border  of  the  hyo-glossus ;  it  is  usually  joined 
to  the  rest  of  the  hyoid  bone  by  fibrous  tissue  only,  bony 
union  being  rare  even  in  old  people. 

The  stylo-hyoid  ligament  runs  from  the  tip  of  the  lesser 
cornu  to  the  tip  of  the  styloid  process,  and  is  generally  best 
marked  in  the  lower  part  of  its  course. 

The  middle  constrictor  of  the  pharynx  [M.  constrictor 
pharyngis  mediusj  is  easily  seen  rising  from  the  lower  part 
of  the  stylo-hyoid  ligament,  from  the  lesser  cornu  of  the 
hyoid,  and  from  the  outer  edge  of  the  great  cornu  as  far  as 
its  tip ;  there  is  often  a  gap  between  the  parts  coming  from 
the  lesser  and  greater  cornua. 

The  genio-hyo-glossus  muscle  [M.  genio-glossus]  has  been 
partly  exposed  already  in  lifting  up  the  sublingual  gland. 
Finish  cleaning  its  surface,  and  notice  that  it  rises  from 
the  upper  genial  tubercle  near  the  mid  line  of  the  mandible. 
Its  upper  fibres  are  lost  in  the  front  of  the  tongue,  but  those 
which  are  lower  run  back  deep  to  the  hyo-glossus,  and  a  few 
may  even  reach  the  top  of  the  body  of  the  hyoid  bone, 
though  their  attachment  here  is  of  the  slightest. 

A  few  vertical  fibres  will  probably  be  made  out  as  a  little 
bundle  running  up  from  the  lesser  cornu  of  the  hyoid,  and 
partly  concealing  the  hinder  end  of  the  genio-hyo-glossus ; 
these  form  the  little  chondro-glossus,  and  are  always  to  be 
seen  if  looked  for  (see  Fig.  70). 

Twigs  from  the  hypoglossal  nerve  are  easily  traced  into 
the  genio-hyo-glossus. 

The  lingual  artery  runs  a  wavy  course  forwards,  deep  to 
the  hyo-glossus,  lying  just  above  the  great  cornu  of  the 
hyoid  bone  and  just  below  the  line  of  the  hypoglossal  nerve. 
Here  the  middle  constrictor  is  deep  to  it.  When  it  reaches 
the  anterior  border  of  the  hyo-glossus,  it  runs  upwards  and 
forwards,  deep  to  the  hypoglossal  nerve  and  Wharton's  duct 

V/-\T      T  ' 
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to  sink  gradually  into  tlie  substance  of  the  genio-liyo- 
glossus. 

Its  dorsalis  linguce  branch  comes  off  deep  to  the  posterior 
part  of  the  hyo-glossus,  while  sublingual  branches  are  given 
to  that  gland  in  front  of  the  muscle. 

The  terminal  part  of  the  lingual  is  often  spoken  of  as  the 
ranine  artery. 

The  Glosso-pharyngeal  Nerve  needs  some  little  care  to 
find.  First  localise  the  styloid  process  and  clean  its  posterior 
border ;  this  will  expose  the  origm  of  the  stylo-pharyngeus 
muscle,  and  winding  round  the  posterior  border  of  this 
muscle  the  nerve  will  be  found. 

Notice  that  it  is  only  about  half  the  size  of  the  hypo- 
glossal or  lingual  nerves. 

On  reaching  the  posterior  part  of  the  hyo-glossus  it  passes 
deep  to  the  dorsalis  lingute  artery,  and  here  there  is  usually 
quite  a  plexus  of  veins  coming  from  the  tonsil,  which  hes 
deeper  still  at  this  spot.  Among  the  veins,  twigs  [rami 
tonsillares]  are  seen  running  from  the  glosso-pharyngeal  to 
form  a  nerve  plexus  for  the  tonsil  and  its  neighbourhood. 
This  is  known  as  the  circulus  tonsillaris,  but  the  nerves 
forming  it  are  very  small.  The  termination  of  the  glosso- 
pharyngeal nerve  may  be  traced  through  the  substance  of 
the  genio-hyo-glossus  to  the  back  and  sides  of  the  tongue, 
dividing  into  numerous  branches  remarkable  for  their 
tortuosity. 

DISSECTION  OF  THE  PAROTID  GLAND  [Gl.  Parotis] 

The  superficial  aspect  of  the  gland  has  been  noticed  in 
the  dissection  of  the  face.  The  auriculo-temporal  nerve  and 
superficial  temporal  vessels  have  been  traced  to  its  upper 
border ;  the  facial  nerve,  Stensen's  duct,  and  transverse 
facial  artery  to  its  anterior  border. 

Below,  the  anterior  and  posterior  divisions  of  the  temporo- 
maxillary  vein,  and  the  great  auricular  nerve,  have  been  seen 


\  F.V. 

PI. 

Fig.  71. — Dissection  of  the  Face. 

Fr.  Frontalis.  S.O.N.  Supraorbital  Nerve.  S.T.N.  Supratrochlear 
Nerve.  Fr.A.  Frontal  Artery.  0.P.3I.  Orbicularis  Palpebrarum 
Muscle.  P.N.3I.  Pyramidalis  Nasi  Muscle.  C.N.M.  Compressor  Naris 
Muscle.  L.L.S.A.N.M.  Levator  Labii  Superioris  Alseque  Nasi  Muscle. 
D.N.M.  Depressor  Naris  Muscles  and  Lateral  Nasal  Artery.  L.L.S.P.M. 
Levator  Labii  Superioris  Proprius  Muscle.  D.F.V.  Deep  Facial  Vein. 
Z.Ma.M.  Zygomaticus  Major  Muscle.  Z.Mi.M.  Zygomaticus  Minor 
Muscle.  St.D.  Stensen's  Duct.  B.b.N.  Buccal  Branch  of  the  5th 
Nerve.  Ri.M.  Risorius  Muscle.  0.0. M.  Orbicularis  Oris  Muscle. 
B.M.  Buccinator  Muscle.  D.A.O.M.  Depressor  Anguli  Oris  Muscle. 
D.L.I. M.  Depressor  Labii  Inferioris  Muscle.  I.L.A.  Inferior  Labial 
Artery,  i?'.^.  Facial  Artery.  J^'.F.  Facial  Vein.  PZ.  Platysma.  M.M 
Masseter  Muscle.  M.I.N.  Mandibular  Branch  of  the  Facial  Nerve. 
l.G.  Parotid  Gland.  G.A.N.  Great  Auricular  Nerve.  B.l.N.  Buccal 
Branch  of  the  Facial  Nerve.  I.O.l.N.  Infraorbital  Branch  of  the  Facial 
:Nerve  Ma.l.N.  Malar  Branch  of  the  Facial  Nerve.  T.I.N.  Temporal 
Branch  of  the  Facial  Nerve.  S.T.A.  Superficial  Temporal  Artery  A  TN 
Auriculo-temporal  Nerve.   8.P.  Socia  parotidis.  J        •  • 
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emerging  or  entering,  while  behind,  the  edge  of  the  sterno- 
mastoid,  the  mastoid  process,  and  the  antero-inferior  wall 
of  the  external  auditory  meatus  form  its  boundary. 

Where  the  lower  jaw  has  been  cut  and  removed,  the 


Fig.  72. — Section  through  the  Parotid  Gland  to  show  its 
CLOSE  Relationship  to  the  External  Auditory  Meatus. 

P.G.  Parotid  Gland.  F.C.  Plates  of  Fibro-cartilage.  St.Pr.  Root 
of  Styloid  Process.  I.  J.Y.  Internal  Jugular  Vein.  V.N.  Vagus  Nerve. 
H.N.  Hypoglossal  Nerve.  The  key  to  the  other  figures  will  be  found 
on  p.  251. 

gland  shows  a  deep  concavity ;  in  fact,  it  is  wrapped  round 
the  posterior  border  of  the  ramus  and  extends  forwards  both 
superficially  and  deeply  to  it  (see  Fig.  73). 

The  superficial  projection  lies  on  the  surface  of  the 
masseter,  and  may  be  spoken  of  as  the  masseteric  lobe. 

It  is  here  that  the  duct  comes  out.    The  deep  projection 


Fig.  73. — Horizontal  Section  through  the  Upper  Part  of  the 
Parotid  Gland  to  show  its  Relations  (Diagrammatic). 


M.  Masseter  and  Eamus  of  Jaw.  E.P.  External  Pterygoid.  I.P. 
Internal  Pterygoid.  E.T.  Eustadiian  Tube.  L.N.  Lingual  Nerve. 
C.T.N.  Chorda  Tympani  Nerve.  I.D.N.  Inferior  Dental  Nerve.  I.M.A. 
Internal  Maxillary  Artery.  Mas.L.  Masseteric  Lobe  of  Parotid.  Pt.L. 
Pterygoid  Lobe  of  Parotid.  P.S.L.  Post -styloid  Lobe  of  Parotid. 
B.C.  External  Carotid  Artery.  T.M.V.  Temporo-maxillary  Vein.  The 
dotted  line  external  to  this  represents  the  course  of  the  Facial  Nerve. 
I.e.  Internal  Carotid  Artery.  S'.P':  Styloid  Process.  S'.Ph.  Stylo- 
pharyngeus  Muscle.  VIL,  IX.,  X.,  XI.  The  Corresponding  Cranial 
Nerves.  I.J.V.  Internal  Jugular  Vein.  P. A. A.  Posterior  Auricular 
Artery.  Oc.A.  Occipital  Artery.  Dig.  Posterior  Belly  of  Digastric. 
M.Pr.  Mastoid  Process. 
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insinuates  itself  between  the  external  and  internal  pterygoid 
muscles,  and  is  known  as  the  pterygoid  lobe  (see  Fig.  75, 
Pt.L.). 

The  structures  embedded  in  the  gland  are : — 
1.  (Most  superficially.)    The  Preauricular  Lymph  Nodes, 
which  are  very  small,  and  lie  in  front  of  the  tragus. 

T.P. 


Fig.  74. — Diagram  op  the  Distribution  of  the  Facial  Nerve. 

T.F.  Tempore -facial  Division  of  Pes  Anserinus.  T.  Temporal 
Branch.  Mai.  Malar  Branch.  I.O.  Infraorbital  Branch.  B.  Buccal 
Branch.  Mand.  Mandibular  Branch.  G.  Cervical  Branch.  O.F.  Cervico- 
facial Division  of  Pes  Anserinus.  S.H.Dig.  Branch  to  Stylo-hyoid  and 
Posterior  Belly  of  Digastric  Muscles.  P.Aur.  Posterior  Auricular 
Branch.  E.A.M.  External  Auditory  Meatus.  Sf.M.F".  Stylo-mastoid* 
Foramen. 

2.  The  Great  Auricular  Nerve  emerging  from  the  surface 
of  the  gland  to  supply  the  skin  superficial  to  it. 

3.  The  Facial  Nerve,  which  should  be  reached  by  following 
as  many  of  the  facial  branches  as  have  been  preserved  into 
the  gland,  and  by  picking  away  the  glandular  substance 
superficial  to  them.  In  this  way  the  pes  anserimvs  or  plexus 
of  the  facial  nerve  [plexus  parotidea]  will  be  exposed,  and 
eventually  the  main  trunk  will  be  followed  as  far  as  the 


THE  PAROTID  GLAND 


151 


stylo-mastoid  foramen,  where  its  branches  to  the  posterior 
belly  of  the  digastric  and  the  stylo-liyoid  muscles  should  be 
looked  for  (see  Fig.  74). 

4.  Cut  the  branches  of  the  pes  anserinus,  turn  it  back, 
and  look  for  the  Temporo-maxillary  Vein,  which  is  usually, 
though  not  always,  on  a  deeper  plane  (Fig.  73,  T.M.V.).  It 
is  formed  by  the  junction  of  the  superficial  temporal  and 
internal  maxillary  veins  behind  the  neck  of  the  condyle  and 
emerges  from  the  gland  at  its  lower  part,  where  it  usually 
divides  into  an  anterior  and  posterior  branch.  Of  these  the 
anterior  joins  the  facial  veui  to  form  the  common  facial, 
while  the  posterior  joins  the  posterior  auricular  to  form  the 
external  jugular  vein.  These  veins,  however,  hke  others, 
are  liable  to  great  variation. 

5.  On  reflecting  the  veins  the  external  carotid  artery  is 
seen  on  a  deeper  plane  (Fig.  73,  E.C.A.).  It  divides  into 
its  superficial  temporal  and  internal  maxillary  branches  at 
the  level  of  the  neck  of  the  condyle ;  the  former  leaves  the 
gland  at  its  upper  part,  while  the  latter  comes  out  at  the 
base  of  the  already-mentioned  pterygoid  lobe. 

6.  The  auricula -temporal  nerve,  which  lies  in  the 
posterior  part  of  the  glenoid  cavity,  may  be  one  of  the 
structures  embedded  in  the  parotid,  because  the  gland  some- 
times sends  a  process  called  the  glenoid  lobe  up  behind  the 
condyle  of  the  jaw.  There  is  no  doubt,  however,  that  this 
lobe,  even  when  it  is  present,  is  often  non-glandular,  and  is 

•merely  composed  of  dense  fibrous  tissue. 

The  auriculo-temporal  nerve  has  already  been  found  in 
the  pterygoid  region  as  well  as  on  the  scalp,  so  that  this 
connecting  part  of  its  course  will  be  easily  explored.  Notice 
once  more  that  it  passes  deep  to  the  superficial  temporal 
artery. 

If  the  body  has  been  injected  with  formalin,  there  is  now 
little  difficulty  in  removing  the  remains  of  the  gland  entire, 
and  in  noticing  the  groove  on  its  deep  surface  made  by  the 
styloid  process.    The  gland  therefore  moulds  itself  on  to  the 
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styloid  process  in  the  same  way  that  it  does  on  to  the  ramus 
of  the  jaw  and  the  sterno-mastoid  muscle,  and  it  is  con- 


S.H.  Dig.  I.J.V. 


Fig.  75.— Deep  Dispection  op  the  Parotid  Glaxd. 

Cond.  Condyle  of  Jaw.  E.P.  External  Pterygoid.  I.D.N.  Inferior 
Dental  Nerve.  C.Pr.  Coronoid  Process.  St.D.  Stensen's  Duct.  L.N. 
Lingual  Nerve.  I. P.  Internal  Pterygoid.  M.H.  Mylo-hyoid  Muscle. 
2?".^.  Facial  Artery.  /S.fl'.  Stylo-hyoid.  Djfir.  Digastric.  /.-/.F.  Internal 
Jugular  Vein.  S.T.A.  Superficial  Temporal  Artery.  A.T.N.  Auriculo- 
temporal Nerve.  Tr.F.A.  Transverse  Facial  Artery.  T.F.N.  Temporo- 
facial  division  of  7th  Nerve.  I.M.A.  &  V.  Internal  Maxillary  Artery 
and  Vein.  Pt.L.  Pterygoid  Lobe  of  Parotid.  C.F.N.  Cervico-facial 
Division  of  Facial  Nerve.  P.G.  Body  of  Parotid.  B.C. A.  External 
Carotid  Artery.  P.A.V.  Posterior  Auricular  Vein.  A.T.M.V.  Anterior 
Division  of  Temporo-maxillary  Vein.  iS.il/.  Sterno-mastoid.  G.A.N. 
Great  Auricular  Nerve.    E.J.V.  External  Jugular  Vein. 

venient  to  speak  of  the  anterior  and  posterior  lips  of  the 
groove  as  the  pre-styloid  and  post-sfyloid  lobes. 
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It  is  at  the  upper  and  back  part  of  the  post-styloid  lobe 
that  the  facial  nerve  enters  the  gland,  while  just  behind  this 
lobe  the  posterior  auricular  artery  is  partly  embedded. 


Fig.  76.— Parotid  Gland,  seen  from  the  Inner  Side.    The  Gland 

HAS  BEEN  dissected  GOT  ENTIRE  AND  PITTED  ON  TO  A  DRY  SkULL. 


Post.St.R.  Post-styloid  Ridge  or  Lobe.  St.Gr.  Styloid  Groove. 
Pre.St.R.  Pre-styloid  Ridge  or  Lobe.  A.T.N.  Auriculo-temporal  Nerve. 
F.Sp.  Foramen  Spinosuift.  F.Ov.  Foramen  Ovale.  I.M.A.  Internal 
Maxillary  Artery.  I.M.V.  Internal  Maxillary  Vein.  E.C.A.  External 
Carotid  Artery.  T.M.V.  Temporo -maxillary  Vein.  G.A.N.  Great 
Auricular  Nerve.  P. A. A.  Posterior  Auricular  Artery.  S.M.Gr.  Groove 
for  Sterno  -  mastoid  Muscle.  M.Pr.  Mastoid  Process.  F.N.  Facial 
Nerve. 


At  the  lower  part  of  the  post-styloid  lobe  the  external 
carotid  artery  enters  the  gland,  so  that  this  lobe  is  worthy  of 
special  attention  (see  Fig.  76). 

On  looking  at  the  hollow  from  Avhich  the  gland  has  been 
removed,  it  will  be  noticed  that  the  internal  jugular  vein, 
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with  the  9th,  10th,  and  11th  cranial  nerves,  lie  just  internal  to 
the  part  which  was  occupied  by  the  post-styloid  lobe  (Fig.  73). 

A  final  review  of  the  Parotid  Gland  will  show  that  its 
shape  is  that  of  an  inverted  pyramid,  having  four  surfaces, 
a  base,  and  an  apex. 

Of  the  surfaces  the  anterior  is  grooved  for  the  mandible, 
the  posterior  for  the  mastoid  process  and  sterno-mastoid 
muscle,  while  the  internal  has  an  oblique  groove  for  the 
styloid  process. 

The  apex  is  at  the  angle  of  the  jaw,  and  is  separated  from 
the  submaxillary  gland  by  the  stylo-mandihular  ligament. 

DEEP  DISSECTION  OF  THE  NECK 

In  order  to  see  the  deep  parts  of  the  neck  clearly  the 
inner  end  of  the  clavicle  should  be  removed,  and,  before  this 
is  done,  the  opportunity  must  be  seized  of  examining  the 
joint  between  it  and  the  sternum. 

Notice  that  the  sterno-claviculak  articulation  has  a 
capsule,  of  which  the  anterior  part  is  the  thickest,  and  con- 
sists of  fibres  running  downwards  and  inwards,  while  the 
two  clavicles  are  joined  together  above  the  manubrium  by 
the  interclavicular  ligament,  the  lower  fibres  of  which  blend 
with  the  upper  part  of  each  capsule. 

Pull  up  the  outer  cut  end  of  the  clavicle  and  look  for  the 
costo-clavicular  or  rhomboid  ligament  running  downwards 
and  inwards  from  the  inner  part  of  the  lower  surface  of  its 
shaft  to  the  first  rib  cartilage. 

Notice  that  the  outer  end  of  the  clavicle  can  be  elevated 
or  depressed,  pulled  forwards  or  pushed  backwards,  and 
rotated,  though  very  slightly,  on  its  long  axis. 

For  all  practical  purposes,  the  only  movements  which  take 
place  within  the  capsule  are  slight  ghding  ones,  and  so  the 
joint  is  said  to  belong  to  the  subdivision  of  the  Arthrodia  or 
gliding  joints  and  to  the  main  division  of  Diarthroses  or 
movable  joints. 

Now  cut  through  the  capsule  from  above,  keeping  close 
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to  the  sternum.  This  will  open  a  synovial  cavity,  but  the 
clavicle  does  not  bound  it  externally,  because  there  is  an 
interarticular  fibro-cartilage  or  meniscus  [discus  articularis] 
which  is  attached  to  the  clavicle  above  and  to  the  junction 
of  the  first  rib  cartilage  with  the  sternum  below,  while  in 
front  and  behind  it  blends  with  the  capsule.  This  may  be 
demonstrated  by  cutting  through  the  capsule  on  the  outer 


Fig.  77.— Sterno-olavicdlar  Articulation.   A  Coronal 
Section  has  been  made  on  the  Eight  Side, 


Ant.Lig.  Anterior  Ligament.  I.C.Lig.  Interclavicular  Ligament. 
Men.  Meniscus.  St.  Sternum.  Gl.  Clavicle.  Rh.Lig.  Rhomboid  Liga- 
ment.   Ist.R.  First  Rib. 

side  of  the  meniscus,  and  noticing  that  the  two  synovial 
cavities  are  quite  separate. 

The  posterior  part  of  the  capsule  is  just  like  the  anterior, 
except  that  it  is  not  so  strong. 

Disarticulate  the  clavicle  by  cutting  through  the  menis- 
cus, the  remains  of  the  capsule,  and  the  costo-clavicular 
ligament.  When  this  is  done  the  clavicle,  or  what  is  left  of 
it  by  the  dissectors  of  the  upper  extremity,  may  be  lifted  up 
with  the  sterno-mastoid  attached,  but  great  care  should  be 
taken  in  freeing  the  clavicle  not  to  injure  the  subclavian 
and  innominate  veins  which  lie  just  behind  it. 
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As  soon  as  the  sternal  origin  of  the  sterno-mastoid  is 
divided,  the  muscle,  with  the  inner  end  of  the  clavicle 
attached,  may  be  carefully  reflected  up  to  its  insertion,  but 
can  be  replaced  whenever  it  is  necessary  to  verify  relations. 

Just  as  a  study  of  the  more  superficial  relations^  of  the 
common  carotid  artery  and  its  branches  brings  the  dissector 
into  touch  with  the  structures  in  the  anterior  triangle,  so  a 
study  of  their  deeper  relations  forms  a  useful  method  of 
approaching  the  deeper  parts  of  the  neck. 

POSTEKIOK  OR  DeEP  RELATIONS  OF  THE  COMMON  CaEOTID 

Artery  in  the  Neck 

Banes.  The  transverse  processes  of  the  4th,  5th,  and  6th 

cervical  vertebrae. 
Muscles.— The  prevertebral  muscles  attached  to  these 

transverse  processes,  namely,  the  longus  colli,  rectus 

capitis  anticus  major,  and  scalenus  anticus. 
Fibrous  Structures.— Cellnlar  tissue  forming  the  posterior 

part  of  the  carotid  sheath. 
Arteries.— The  inferior  thyroid  and  its  ascending  cervical 

branch. 

Veins. — None.  . 

Serves.— Y&gns  with  cardiac  branches.  Sympathetic  with 
cardiac  branches,  Recurrent  Laryngeal  on  right  side. 

The  anterior  tubercles  of  the  transverse  processes  should 
be  localised  at  once;  the  4th  and  5th  often  lie  a  little 
internal  to,  as  well  as  behind,  the  artery,  the  former  bemg  at 
the  level  of  the  bifurcation.  The  6th  is  said  to  be  the  largest, 
and  is  often  known  as  the  carotid  tubercle,  since  agamst  it 
the  common  carotid  may  be  effectively  compressed. 

Of  the  muscles  the  longus  colli  lies  m  front  of  the  bodies 
of  the  vertebrae,  and  the  rectus  capitis  anticus  major  runs  up 
in  front  of  the  transverse  processes.  They  will  both  be  seen 
much  better  later  on. 
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The  Scalenus  anticus  [M.  scalenus  canterior],  however,  is 
now  thoroughly  exposed,  and  should  be  carefully  studied, 
since  its  relations  are  numerous  and  important.  It  is 
attached  above  to  the  anterior  tubercles  of  the  transverse 


Fig.  78. — Anterior  Relations  of  the  Scalenus  Anticds  Muscle. 

Sc^.,  Sc":,  /SV.  Cervical  Ganglia  of  the  Sympathetic.  I.J.V.  Internal 
Jugular  Vein.  Phr.N.  Phrenic  Nerve.  Asc.C.A".  Ascending  Cervical 
Artery.  Sc.A.  Scalenus  Anticus.  S.G.A".  Superficial  Cervical  Artery. 
P.^c.A.  Posterior  Scapular  Artery.  8.8c. A.  Suprascapular  Artery.' 
Th'.D.  Thoracic  Duct  in  two  Branches.  8ttb'KAy.  Subclavian  Artery. 
RK  First  Rib.  I.Th.Av.  Inferior  Thyroid  Artery.  Tr'.,  Tr*.,  Tr^,  Tr»., 
Tr'.  Anterior  Tubercles  of  Transverse  Processes  of  Cervical  Vertebra3. 
R.C.A.M.  Rectus  Capitis  Anticus  Major. 

processes  of  the  3rd,  4th,  5th,  and  6th  cervical  vertebra3,  and 
runs  down  and  out  to  the  scalene  tubercle  on  the  inner  part 
of  the  upper  surface  of  the  first  rib.  In  front  of  this  muscle  is 
the  clavicle,  which  may  be  replaced  for  the  moment ;  and 
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the  sterno-mastoid,  the  outer  edge  of  which,  as  has  been 
seen,  corresponds  to  the  outer  edge  of  the  anterior  scalene 
below.  Then  the  tendon  of  the  omo-hyoid  crosses  on  its  way 
from  the  posterior  to  the  anterior  triangle  of  the  neck.  It  is 
here  that  it  is  said  to  be  bound  down  to  the  first  rib  by  a 
loop  of  deep  cervical  fascia,  which  should  be  looked  for  very 
carefully. 

In  addition  to  the  common  carotid,  the  transversalis  colli 
and  suprascapular  arteries  run  horizontally  out  in  front  of 
the  scalenus  anticus,  and  these  may  now  be  traced  imvards 
to  their  origin  from  the  thyroid  axis. 

The  Thyroid  axis  [truncus  thyreo-cervicalis]  is  a  short 
trunk  which  lies  immediately  to  the  inner  side  of  the  scalenus 
anticus,  comes  off  the  first  part  of  the  subclavian  artery,  and 
is  often  overlapped  by  the  internal  jugular  vein.    As  this 
vein  has  already  been  studied,  it  may  be  divided  and  its 
lower  part  turned  down,  but  great  care  must  be  taken  here, 
because  on  the  left  side  the  thoracic  duct  lies  behind  the 
lower  part  of  the  internal  jugular  and  close  to  the  inner  side 
of  the  thyroid  axis,  while  on  the  right  side  the  right  lym- 
phatic duct,  when  present  as  a  single  distinct  vessel,  occupies 
the  same  position.    Besides  the  transversahs  colli  and  supra- 
scapular arteries,  the  thyroid  axis  gives  off  the  inferior 
thyroid  artery,  which  runs  upwards  and  inwards  behmd  the 
carotid  vessels  (see  Fig.  78). 

Now  examine  the  veins  of  this  region.  The  lower  end  of 
the  internal  jugular  vein,  if  traced  down,  will  be  seen  to  jom 
the  subclavian  close  to  the  inner  border  of  the  scalenus 
anticus  and  well  behind  the  clavicle,  about  an  inch  from 
the  sterno-clavicular  articulation.  It  is  here  that  the  vem 
may  be  auscultated  and  the  venous  pulse  observed. 

The  whole  of  the  subclavian  vein  is  now  exposed,  and  its 
leno-th  is  a  good  deal  less  than  that  of  the  artery. 

The  artery,  as  has  been  seen,  is  divided  into  three  parts 
by  the  scalenus  anticus,  and  so  is  the  vein,  although  the  vem 
Ues  in  front  of  the  muscle,  while  the  artery  is  behind;  but 
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now  that  the  chavicle  is  removed,  it  is  evident  that  the  parts 
of  the  vein  internal  to  and  external  to  the  scalenus  anticus 
are  extremely  short;  indeed  the  former  is  usually  non- 
existent (see  Fig.  78). 

The  opening  of  the  external  jugular  vein  into  the  outer 
part  of  the  subclavian  vein,  which  was  hidden  by  the  clavicle 
in  the  dissection  of  the  posterior  triangle,  is  now  seen,  and 


Tig.  79. — Diagram  of  the  Great  Veins  at  the  Boot  of  the 
Left  Side  of  the  Neck  laid  open. 

I.J.V.  Internal  Jugular  Vein.  E.J.V.  External  Jugular  Vein. 
I.J. Valve.  Internal  Jugular  Valve.  Th'.D.  Thoracic  Duct.  S.V.  Sub- 
clavian Vein.  S.Valve.  Its  Valve.  L.I.V.  Left  Innominate  Vein. 
S.I.V.  Superior  Intercostal  Vein.    V.V.  Opening  of  Vertebral  Vein. 

joining  it,  close  to  its  termination,  is  the  suprascapular  vein 
[V.  transversa  scapula]  running  inwards  behind  the  clavicle, 
and  possibly  the  transversalis  colli  vein  [V.  transversa 
colli],  as  well  as  in  most  cases  the  anterior  jugular,  which 
passes  in  front  of  the  common  carotid  and  internal  jugular 
from  the  mid  line  of  the  neck  and  runs  deep  to  the  sterno- 
mastoid,  between  it  and  the  scalenus  anticus  muscles. 

The  lower  part  of  the  internal  jugular  and  the  whole  of 
the  subclavian  vein  should  noAv  be  slit  open  and  cleaned  out. 
Just  above  its  junction  with  the  subclavian  the  internal 
jugular  shows  a  well-marked  bicuspid  valve,  and  under  cover 
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of  the  outer  cusp  is  the  commonest  place  for  the  opening  of 
the  thoracic  duct  on  the  left  side  (see  Fig.  79). 

In  more  than  50  per  cent,  of  all  cases  this  duct  is  double 
for  some  little  way  before  its  termination.  Sometimes  the 
two  parts  join  again  before  their  opening,  at  others  they  open 
separately,  and  then  the  second  aperture  may  be  above  or 
below  the  point  named.  This  duplication  of  the  duct  is 
probably  of  considerable  importance  in  operative  surgery, 
because,  if  one  is  accidentally  cut,  the  other  will  still  carry 
the  chyle  into  the  veins. 

Directly  below  the  junction  of  the  internal  jugular  and 
subclavian  veins  is  the  usual  point  of  opening  of  the  vertebral 
vein,  while  in  the  subclavian  vein,  about  an  inch  outside  its 
junction  with  the  internal  jugular,  is  another  well-marked 

bicuspid  valve. 

Turn  the  cut  internal  jugular  down  and  look  for  the  ver- 
tebral vein  which  lies  directly  behind  it.  This  vem  comes 
out  of  the  foramen  in  the  transverse  process  of  the  sixth 
cervical  vertebra,  and  generally  passes  in  front  of  the  thoracic 
duct,  which,  if  it  has  not  already  been  seen  on  the  left  side, 
must  be  looked  for  very  carefully  now.  The  vein  often  re- 
ceives, near  its  termination,  the  intercostal  vein  from  the  first 
space  (highest  intercostal),  though  this  sometimes  opens  mto 

the  innominate. 

Behind  the  internal  jugular,  which  has  been  turned  down, 
is  the  first  part  of  the  subclavian  artery,  differing  somewhat 
on  the  two  sides.  On  the  right  its  origin  from  the  innomi- 
nate will  be  seen  behind  the  sterno-clavicular  articulation, 
but  on  the  left  the  carotid  and  subclavian  are  separate 
branches  of  the  arch  of  the  aorta.  In  front  of  this  part  of 
the  artery  look  for  the  vagus  and  jphremc  nerves.  iHe 
former  runs  down  quite  close  to  the  carotid  artery,  and  so 
passes  in  front  of  the  inner  end  of  the  first  part  of  the  sub- 
clavian ;  indeed,  on  the  left  side  the  vagus  is  rather  an 
anterior  relation  of  the  subclavian  in  the  thorax  than  m  the 
neck. 
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The  Phrenic,  on  the  other  hand,  Hes  quite  close  to  the 
inner  edge  of  the  scalenus  anticus,  and  therefore  in  front  of  the 
outer  end  of  the  first  part  of  the  subclavian  artery  (see  Fig.  80). 

On  the  right  side  the  recurrent  laryngeal  nerve  leaves 
the  vagus  and  loops  back  beneath  the  first  part  of  the  sub- 
clavian artery,  while  on  both  sides  a  rathei'  delicate  loop  of 
cervical  sympathetic  chain  passes  in  front  of  the  artery  and 
joins  the  middle  to  the  inferior  cervical  ganglion.  This  is 
known  as  the  Annuhos  of  Vieiossens  [ansa  subclavia].  The 
dissector  will  do  well,  however,  not  to  expect  any  great 
*  uniformity  in  the  arrangement  of  the  cervical  sympathetic. 

In  addition  to  the  thyroid  axis,  the  first  part  of  the  sub- 
clavian gives  off  the  vertebral  and  the  internal  mammary 
branches. 

The  vertebral  artery  is  almost  always  the  first  branch  of 
the  subclavian ;  indeed  it  is  a  fairly  common  abnormality  to 
find  it  coming  off  on  the  left  side  from  the  arch  of  the  aorta, 
between  the  origins  of  the  left  carotid  and  subclavian  arteries. 
This  artery  is  divided  into  four  stages :  (1)  At  the  root  of 
the  neck;  (2)  in  the  vertebrarterial  foramina  in  the  trans- 
verse processes  of  the  upper  six  cervical  vertebrae ;  (3)  in  the 
suboccipital  triangle ;  and  (4)  within  the  dura  mater.  These 
four  parts  are  met  with  in  different  stages  of  the  dissection 
of  the  head  and  neck,  and  it  is  only  the  first  part  which 
concerns  us  here. 

The  first  part  of  the  vertebral  artery  runs  up  in  front 
of  the  transverse  process  of  the  seventh  cervical  vertebra 
to  gain  the  foramen  in  the  transverse  process  of  the  sixth. 
In  its  course,  which  is  often  tortuous,  it  passes  behind  the 
vertebral  vein,  and  both  of  them  are  crossed  by  the  inferior 
thyroid  artery  (see  Fig.  48,  p.  100).  Unless  he  is  careful  the 
dissector  is  liable  to  cut  the  latter  artery  in  cleaning  the 
vertebral.  The  vertebral  vein  should  be  cut  and  turned 
down,  and  then  the  thoracic  duct  on  the  left  side  may  be 
traced  inwards,  usually  lying  between  the  vertebral  artery 
and  vein.   It  was  in  this  part  of  its  course  that  the  verte- 
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bral  artery  used  to  be  ligatured,  and  the  risk  of  injuring 
the  duct  was  then  great.  Now,  however,  ligature  of  the 
vertebral  is  one  of  the  rarest  of  surgical  operations.  On  the 
other  hand,  that  of  the  inferior  thyroid  artery  is  becoming 
increasingly  common  in  the  treatment  of  goitre.    On  the 
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Fig.  80. — Diagram  of  the  Branches  op  the  First  Part  of 
THE  Subclavian  Artery. 

Th.G.  Thyroid  Cartilage.  Th.G.  Thyroid  Gland.  V.Av.  Vertebral 
Artery.  Ph.N.  Phrenic  Nerve.  I.Th'^.Ay.  Inferior  Thyroid  Artery. 
S.C.A".  Superficial  Cervical  Artery.  T.C.A^.  Phrenic  Nerve  just  below 
Transversalis  Colli  Artery.  S.Scap.Av.  Suprascapular  Artery.  Sc.A. 
Scalenus  Anticus.  I.M.A.  Internal  Mammary  Artery.  Tr.6.  Carotid 
Tubercle  of  6th  Cervical  Vertebra.    CCA".  Common  Carotid  Artery. 

inner  side  of  the  artery  is  the  longus  colli  muscle,  on  its 
outer  the  scalenus  anticus  and  thyroid  axis. 

It  will  now  be  seen  that  the  thoracic  duct,  usually  in  two 
parts,  makes  a  loop  over  the  left  subclavian  artery  in  front 
of  the  root  of  the  vertebral  artery  and  behind  the  vertebral 
vein,  and  it  is  in  the  course  of  this  loop  that  it  receives  the 
jugular  duct  running  down  from  the  deep  cervical  nodes 
and,  more  externally,  the  subclavian  duct  coming  inwards 
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from  the  supraclavicular  nodes  in  the  lower  part  of  the 
posterior  triangle.  Both  these  ducts  may  with  care  be 
identified. 

The  next  thing  to  look  for  is  the  origin  of  the  internal 
mammary  artery  which  comes  off  opposite  that  of  the 
thyroid  axis  and  runs  downwards  and  inwards  behind  the 
formation  of  the  innominate  vein  and  a  little  outside  the 
position  of  the  sterno-clavicular  articulation. 

At  its  origin  it  is  usually  crossed  obliquely  by  the  phrenic 
nerve,  which  is  here  lying  behind  the  innominate  vein  at  its 
formation  and  in  front  of  the  internal  mammary  artery.  If 
possible,  an  arrangement  should  be  made  with  the  dissectors 
of  the  thorax  to  display  the  whole  course  of  the  artery.  As 
soon  as  the  pleural  cavity  has  been  opened,  a  finger  should 
be  passed  up  into  its  dome,  and  it  will  then  be  felt  that  the 
pleura  covers  both  the  lower  and  posterior  surfaces  of  the 
first  part  of  the  subclavian  artery  as  well  as  the  posterior 
surface  of  the  internal  mammary  (see  Fig.  80). 

The  posterior  relations  of  the  common  carotid  artery 
must  now  be  resumed. 

The  nerves  which  lie  behind  the  common  carotid  are  the 
vagus,  the  sympathetic,  and,  on  the  right  side,  the  recurrent 
laryngeal.  The  course  of  the  vagus  with  its  cardiac  branches 
has  been  studied  in  part  (see  p.  98),  and  may  be  now  followed 
right  up  to  the  skull.  Above  the  bifurcation  of  the  common 
carotid  artery  it  lies  between  the  internal  jugular  vein  and 
the  internal  carotid  artery,  and,  as  the  level  of  the  atlas  is 
approached,  is  in  close  relation  to  the  hypoglossal  nerve. 
Here  it  shghtly  enlarges  to  form  the  ganglion  of  the  trunk 
[ganglion  nodosum],  which  is  often  nearly  an  inch  long,  and 
receives  a  communication  from  the  superior  cervical  ganglion 
of  the  sympathetic. 

On  looking  at  the  base  of  a  dried  skull  it  will  be  noticed 
that  the  anterior  condylar  foramen  [canalis  hypoglossi], 
through  which  the  hypoglossal  nerve  emerges,  lies  internal 
to  the  jugular  foramen,  which  gives  exit  to  the  vagus  amona 
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other  structures.  Conseciuently  the  hypoglossal  approaches 
the  vao-us  from  its  inner  side.  In  front  of  the  transverse 
process'^  of  the  atlas  the  hypoglossal  is  lying  behind  the 
ganglion  of  the  trunk  of  the  vagus  and  is  closely  bound  to 
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Fig  81.— Diagram  of  the  Atlas  and  its  Relations  seen 

prom  above. 

n  P  Odontoid  Process.  T.L.  Transverse  Ligament.  P.C.L.  Pes- 
I..J^.  T»ch,lo-n»sto.i  ^^^^^^ 

KriS^ica^l-NeTvo'Slrio'/primar,  Division).  DM.  Dura  Mater. 
L.D.  Ligamentum  Dentatum. 

it  exchanging  a  few  fibres,  while  still  lower  the  hypoglossal 
b;co"es  f  Jrnal  (superficial)  to  the  vagus.  t  thus  de- 
scribes half  a  spiral  round  the  vagus  (see  i  ig. 

It  is  just  in  front  of  the  atlas  that  a  loop  of  communica- 
tion is  formed  between  the  first  and  second  cervical  nerves, 
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and  from  this  loop,  though  mainly  derived  from  the  first 
cervical  nerve,  some  reinforcing  fibres  are  given  off  to  the 
hypoglossal,  which  is  here  behind  the  vagus.  It  is  this 
communication  Avhich  really  deserves  the  name  of  the  com- 
municans  hypogiossi,  and  these  are  the  fibres  which  come  off 
the  hypoglossal  again,  lower  down,  as  the  ramus  descendens 
hypogiossi,  the  nerve  to  the  thyro-hyoid,  and  the  nerve  to 
the  genio-hyoid. 

Sometimes  the  vagus,  instead  of  the  hypoglossal,  picks  up 
the  communication  from  the  first  cervical,  and  in  that  case 
the  ramus  descendens  hypogiossi  is  a  branch  of  it  and  is  really 
a  ramus  descendens  vagi.   This  is  a  fairly  common  occurrence. 

From  the  ganglion  of  the  trunk  the  vagus  gives  off  its 
pharyngeal  and  superior  laryngeal  tranches.  The  former 
passes  inwards  between  the  external  and  internal  carotid 
arteries  to  the  pharyngeal  plexus,  the  latter  passing  deep  to 
both  carotids  and,  in  doing  so,  dividing  into  external  and 
internal  laryngeal  nerves,  which  have  already  been  found 
(see  p.  103). 

The  cervical  part  of  the  Sympathetic  Cord  lies  behind 
the  common  and  internal  carotid  arteries  and  in  front  of  the 
transverse  processes  of  the  cervical  vertebras,  quite  close  to 
the  groove  which  marks  the  division  between  the  rectus 
capitis  anticus  major  and  scalenus  anticus  muscles.  It  is 
therefore  a  close  relation  to  the  ascending  cervical  branch 
of  the  inferior  thyroid  artery.  Of  its  three  ganglionic  swell- 
ings, the  Superior  Cervical  Ganglion  [G.  cervicale  superius] 
is  by  far  the  largest,  often  having  a  length  of  1|  inch ;  it  is 
easily  recognised  by  its  dark  colour  and  fusiform  shape,  and 
is  found  in  front  of  the  transverse  processes  of  the  second 
and  third  cervical  vertebrae. 

Above,  it  gives  off  one  or  two  branches  which  run  up 
with  the  internal  carotid  artery  into  the  skull. 

Externally,  twigs  of  communication  with  the  four  upper 
cervical  nerves  must  be  looked  for,  while,  although  it  is 
difficult  to  see,  it  is  very  important  to  realise  that\  svm- 
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pathetic  plexus  extends  up  the  external  carotid  artery  and 
along  its  various  branches  from  the  ganglion. 


S.C.G" 


l"Th.  G» 

Card  N- 

■pia.  82.— The  Cervical  Sympathetic. 

Branch  to  Carotid  Plexus.  C".  Branch  to  Cavernous  Plexus. 
IX  X  and  XII  Communications  with  corresponding  Cranial  Nerves, 
/.a  Internal  Carotid  Artery.  External  Carotid  Artery.  PhP 

PharvrKTfial  Plexus.  F.  Facial  Artery.  L.  Lingual  Artery.  STh. 
lup  Sf  Thyroid  Artery.  Th^.G-  Thyroid  Gland.  .  7. TA  Inferior  Thy- 
roid Arterv  with  Sympathetic  Plexus.  InA".  Innominate  Artery.  S.C.G 
ltef^Ti:i^^Gl.,lion  1,2,  3  4,  5,  6.  7,  8.  Communications  w^  i 
Cervical  Nerves  S.C.G\  Superior  Cervical  Ganglion.  M.C^G'\  Middle 
SrS  GaSn.  I.G.G'^.  Inferior  Cervical  Ganglion.  T.C.  Transver- 
Balis  SllSery.  S.S'.  Suprascapular  Artery,  .y.  Subclavian  Artery. 
A.V.  Annulus  of  Vieussena.   Card.N:  Cardiac  Nerves. 
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Internally  are  communicating  twigs  with  the  glosso- 
pharyngeal, vagus,  and  hypoglossal  nerves,  the  search  for 
which  may  be  deferred  until  later. 

In  addition  to  these  are  pharyngeal  and  laryngeal 
branches,  joining  the  corresponding  branches  of  the  vagus, 
and  the  superior  cervical  cardiac  branch  of  the  sympathetic, 
which  runs  down  behind  the  carotid,  and  on  the  right  side 
may  pass  either  superficial  or  deep  to  the  first  part  of  the 
subclavian  artery.  On  the  left  side  it  is  always  superficial, 
since  it  goes  to  the  superficial  cardiac  plexus. 

The  middle  cervical  ganglion  [G.  cervicale  medium]  is 
a  long  way  below  the  upper  and  is  much  smaller.  It  usually 
lies  just  in  front  of  the  highest  convexity  of  the  inferior 
thyroid  artery  at  the  level  of  the  sixth  cervical  vertebra, 
and  has  communication  with  the  fifth  and  sixth  cervical 
nerves.  These  are  not  diflficult  to  find,  and,  H  .e  all  the  other 
cervical  rami  communicantes,  only  contain  grey  or  non- 
medullated  fibres  which  pass  from  the  ganglion  to  the  spinal 
nerves.  No  white  rami  communicantes  are  found  in  the 
neck. 

Internally,  delicate  vasomotor  twigs  follow  the  inferior 
thyroid  artery  to  the  thyroid  gland. 

A  middle  cervical  cardiac  nerve  runs  down  from  the 
ganglion  to  the  deep  cardiac  plexus,  though  this  branch 
may  come  from  the  connective  or  main  cord  of  the  sym- 
pathetic above  or  below  the  ganglion.  The  middle  cervical 
ganglion  is  very  variable  in  position  and  size,  and  often  lies 
deep  instead  of  superficial  to  the  inferior  thyroid  artery. 

The  Inferior  Cervical  Ganglion  [G.  cervicale  inferius] 
lies  behind  the  first  part  of  the  subclavian  artery,  near  the 
origin  of  the  vertebral.  To  see  it  the  subclavian  artery 
should  be  cut  through  just  internal  to  the  origin  of  the 
thyroid  axis,  and  hooked  inwards.  This  ganglion  lies  between 
the  transverse  process  of  the  seventh  cervical  vertebra  and 
the  head  of  the  first  rib,  and  is  often  fused  with  the  first 
thoracic  ganglion,  which  lies  a  little  lower  down.    It  gives 
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grey  rami  communicantes  to  the  seventli  and  eightli  cervical 
nerves,  as  "well  as  vasomotor  twigs  to  tlie  vertebral  and 
internal  mammary  arteries,  and  an  inferior  cervical  cardiac 
branch,  which  is  sometimes  fused  with  the  middle  cervical 
cardiac,  to  the  deep  cardiac  plexus.  The  annulus  of 
Vieussens,  already  noticed,  communicates  with  this  ganglion, 
but  this  loop  is  not  always  present  and  gives  ofi  no  branches 
of  any  importance. 

Now  that  the  first  part  of  the  subclavian  artery  is  re- 
flected, its  posterior  relations  in  the  neck  may  be  studied. 

PosTEEiOR  Relations  of  First  Part  of  Subclavian 

Artery 

Bones. — Head  and  neck  of  first  rib  are  quite  half  an  inch 
away. 

Muscles. — Longus  colli. 

Fibrous  Structures. — Sibson's  Fascia,  covering  the  dome 

of  the  pleura. 
Arteries  and  Veins. — None. 

2{erves. — Inferior  Cervical  and  First  Thoracic  Ganglia 
of  Sympathetic  with  most  of  the  Cardiac  Nerves. 
Recurrent  Laryngeal  on  right  side  only. 

Glandular  and  other  Structures.— Dome  of  Pleura. 

The  next  thing  is  to  study  the  formation  of  the  Cervical 
Plexus.  This  is  formed  by  the  upper  four  cervical  nerves, 
each  of  which  emerges  from  the  spinal  canal  above  its  own 
vertebra,  and  not  below  as  in  the  thoracic  and  lumbar 
regions.  These  four  nerves  are  joined  together  by  three 
communicating  loops,  the  first  of  which  passes  in  front  of 
the  transverse  process  of  the  atlas,  while  the  lower  two 
lie  in  front  of  the  levator  anguli  scapulfB  and  scalenus 
medius. 

The  most  easy  way  to  understand  this  plexus  is  to 
recognise  that  all  the  sensory  fibres  form  a  superficial  part, 
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while  the  motor  and  communicating  fibres  form  a  deep 
part. 

In  the  superficial  plexus  those  nerves  coming  from  the 
second  and  third  cervical  give  ofif  three  ascending  branches— 
the  small  occipital,  great  auricular,  and  transverse  cervical ; 
while  those  coming  from  the  third  and  fourth  descend  and 
become  the  suprasternal,  supraclavicular,  and  supra-acromial 
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Fig.  83. — Superficial  Cervical  Plexus  of  Right  Side. 

2,  3,  and  4.  Respective  Cervical  Nerves.  8.0.  Small  Occipital.  O.A. 
Great  Auricular.  Tr.C.  Transverse  Cervical.  S.A".  Supra-acromial. 
8.C:  Supraclavicular.  <S.S'.  Suprasternal.  The  dotted  line  is  the  out- 
line of  the  sterno-mastoid  muscle. 

nerves.  All  these  emerge  deep  ta  the  posterior  border  of  the 
sterno-mastoid,  and  have  already  been  studied. 

Of  the  deep  part  of  the  plexus  some  branches  run  in 
towards  the  anterior  triangle  'and  some  out  towards  the 
posterior.    They  are  all  either  muscular  or  communicating. 

Those  running  inwards  consist  of — 

A.  Muscular  twigs  to  the  prevertebral  muscles.  Some  of 
these  from  the  four  upper  cervical  nerves  go  to  the  rectus 
capitis  anticus  major,  while  from  the  first  cervical  is  a 
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branch  to  the  rectus  capitis  anticus  minor.  From  the 
second,  third,  and  fourth  are  branches  to  the  longus  colli, 
to  see  which  the  outer  ed?e  of  the  muscle  should  be  raised. 

B.  Communicating  branches  running  inwards  are — (1) 
communicating  to  the  hypoglossal;  (2)  communicating  to 
the  superior  cervical  ganglion  of  the  sympathetic,  already 


Com.O. 

Fig.  84— Diagram  of  the  Deeper  Portion  op  the  Right 
Cervical  Plexus. 

1,  2,  3,  and  4  are  the  Anterior  Primary  Divisions  of  the  Respective 
Cervical  Nerves.  R.C.A.Mi.  Twigs  to  Rectus  Capitis  Anticus  Minor. 
B.C.A.Ma.  Twigs  to  Rectus  Capitis  Anticus  Major.  R.G.L.  Twigs  to 
Rectus  Capitis  Lateralis.  X.,  XI.,  and  XII.  Communications  to  Vagus, 
Spinal  Accessory,  and  Hypoglossal  respectively.  S".  Communications 
to  Superior  Cervical  Ganglion  of  Sympathetic.  L.G.  Twigs  to  Longus 
Colli.  P1i.Com.  Phrenic  Communicating.  Com.C.  Rami  Communicantes 
Cervicis.  S.M.  Twigs  to  Scalenus  Medius.  L.A.S.  Twigs  to  Levator 
Anguli  Scapulije. 

noticed ;  (3)  communicating  to  the  vagus ;  and  (4)  the  ramus 
communicans  cervicis  formed  by  a  branch  from  the  second 
and  another  from  the  third  cervical  nerves,  and  easily 
traceable  up  from  the  ansa  cervicis. 

The  branches  running  outwards  from  the  deep  part  of 

the  plexus  are — 

A.  Muscular  branches  to  the  rectus  capitis  lateralis  from 


|.,R.C.A.Mi. 
■.  R.G.A.Ma 


THE  NECK 


171 


the  first  and  to  the  scalenus  mediiis  and  levator  anguli 
scapulee  from  the  third  and  fourth. 

B.  Spinal  accessory  communicating  branches  from  the 
second,  third,  and  fourth  cervical  nerves.  These  either  join 
the  spinal  accessory  directly  or  form  a  plexus,  with  branches 
of  that  nerve  from  which  the  sterno-mastoid  and  trapezius 
are  supplied. 

Now  that  the  sterno-mastoid  and  posterior  belly  of  the 
digastric  muscle  have  been  reflected,  the  occipital  artery 
may  be  followed  a  step  further.  It  will  be  found  running 
upwards  and  backwards  to  the  interval  between  the  tip  of 
the  mastoid  process  and  the  transverse  process  of  the  atlas, 
and  it  should  be  noticed  that  both  these  bony  points  may  be 
touched  with  the  opposite  sides  of  the  index  finger-tip  at  the 
same  time. 

Running  up  from  the  transverse  process  of  the  atlas  to 
the  jugular  process  of  the  occipital  bone,  which  is  internal  to 
the  mastoid  process,  is  the  rectus  capitis  lateralis  muscle,  and 
on  the  outer  side  of  this  the  occipital  artery  crosses  the 
muscle  diagonally  from  its  antero-inferior  to  its  postero- 
superior  angle  (see  Fig.  81). 

The  artery  is  still  deep  to  the  digastric  and,  on  reaching 
the  base  of  the  skull,  lies  in  the  groove  on  the  mastoid  portion 
of  the  temporal  bone  just  internal  to  the  digastric  fossa,  from 
which  the  posterior  belly  of  the  digastric  rises. 

A  dried  skull  should  be  at  hand,  and  it  will  be  noticed 
that  when  the  artery  reaches  the  suture  between  the  mastoid 
portion  of  the  temporal  and  the  occipital  bones  it  is  close  to 
the  mastoid  foramen,  through  which  it  sometimes  sends  a 
posterior  meningeal  artery,  though,  as  the  foramen  is  not 
always  present,  this  branch  is  inconstant. 

As  soon  as  the  occipital  bone  is  reached  the-  occipital 
artery  lies  superficial  to  the  insertion  of  the  superior  oblique 
muscle,  which  is  just  beliind  the  rectus  capitis  lateralis  ;  here 
it  lies  deep  to  the  insertions  of  the  splenius  capitis  and 
trachelo-mastoid  muscles,  and  is  continuous  with  that  part 
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of  tlie  artery  which  has  been  dissected  ah-eady  in  the  sub- 
occipital region.  ^ 

The  posterior  aur  icular  artery  rises,  as  has  been  noticed, 
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Fig.  85.— Course  of  the  Occipital  Arteky. 

St  Pr  Styloid  Process.  I.D.N.  Inferior  Dental  Nerve.  L.N.  Lingual 
Nerve.  LP.  Internal  Pterygoid.  S.H.3L  Stylo-hyoid  Muscle.  31. 
Masseter.  F.A.  Facial  Artery.  D.l.  Anterior  Belly  of  Digastric 
D2  Posterior  Belly  of  Digastric.  /S.ilf.C.  Submaxillary  Gland.  H.N. 
Hypoo-lossal  Nerve.  E.G. A.  External  Carotid  Artery.  S.T.A.  Superior 
Thyroid  Artery.  D.H.N.  Descendens  Hypoglossi  Nerve.  V.N.  \agus 
Nerve.  LC.A.  Internal  Carotid  Artery.  S.M.  Sterno -mastoid 
S  M  Br.  Sterno-niastoid  Branch  of  Occipital  Artery.  Oc.A.  Occipital 
Artery.  S.A.N.  Spinal  Accessory  Nerve.  Tr.Pr.A.  Transverse  1  roeess 
of  Atlas.  L.J.V.  Internal  Jugular  Vein.  P.A.A.  Posterior  Auricular 
Artery.    F.N.  Facial  Nerve. 

above  the  origin  of  the  occipital  and  runs  upwards  and 
backwards  behind  the  styloid  process;  indeed,  the  styloid 
process  has  practically  the  same  relations  as  the  neck  part 
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of  the  artery.  It  is  frequently  embedded  in  the  post-styloid 
lobe  of  the  parotid  gland  (see  p.  153),  and  in  removing  the 
gland  a  piece  of  the  posterior  auricular  artery  is  often  cut 
out  with  that  structure. 

The  artery  reaches  the  skull  close  to  the  stylo-mastoid 
foramen,  through  which  it  sends  a  branch  into  the  aqueductus 
Fallopii.  Here,  of  course,  the  posterior  auricular  artery 
crosses  deep  to  the  facial  nerve. 

In  its 'upward  course  it  will  be  seen  to  cross  superficial  to 
the  internal  jugular  vem,  internal  carotid  artery,  and  the 
spinal  accessory  nerve,  and  it  will  be  noticed  that  whereas 
the  occipital  artery  is  in  relation  with  the  loAver  border  of 
the  posterior  belly  of  the  digastric  muscle,  the  posterior 
auricular  runs  close  to  the  upper  border  of  that  muscle 
(see  Fig.  85). 

Between  the  external  auditory  meatus  and  the  mastoid 
process  the  artery  becomes  superficial,  after  which  it  divides 
into  its  auricular  and  occipital  branches. 

The  spinal  accessory  nerve  [N.  accessorius]  is  a  very 
obvious  structure,  and  should  be  picked  up  where  it  enters 
the  deep  surface  of  the  sterno-mastoid,  usually  about  the 
level  of  the  angle  of  the  jaw,  or  an  inch  below  the  tip  of  the 
mastoid  process,  which  is  the  guide  most  often  used  by  the 
surgeon.  Close  to  the  base  of  the  skull  it  emerges  just 
in  front  of  the  internal  jugular  vein,  and  then  runs  down- 
wards and  backwards  superficial  to  that  structure  and  deep 
to  the  posterior  auricular  and  occipital  arteries  as  well  as 
to  the  posterior  belly  of  the. digastric  (see  Fig.  86). 

Its  course  on  the  surface  of  the  neck  may  be  marked  by 
taking  a  point  midway  between  the  angle  of  the  jaw  and  the 
tip  of  the  mastoid  process  and  another  half-way  down  the 
posterior  border  of  the  sterno-mastoid.  A  line  joining  these 
two  points  and  prolonged  to  the  anterior  border  of  the 
trapezius  will  approximately  correspond  to  that  of  the 
nerve. 

The  relation  of  the  spinal  accessory  to  the  transverse 
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process  of  the  atlas  is  variable;  sometimes  it  passes  just  above 
tbis,  in  which  case  it  forms  an  X,  with  the  occipital  artery 
on  the  outer  side  of  the  rectus  capitis  lateralis,  the  nerve 
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Fig.  86.— Course  of  the  Occipital  Artery. 

St  Pr  Styloid  Process.  I.D.N.  Inferior  Dental  Nerve  L.N.  ^^^g^^^ 
Nerve  Internal  Pterygoid,     ^-^-f  Stylo4ryoid  Muscle. 

Masseter     F.A.  Facial  Artery.     D.  1.  Anterior  Belly  of  Digastric. 

pTposterfor  Belly  of  Digast'ric.  f -^-^V.S-^-rf'^^  ?  4  SupS 
Hypoglossal  Nerve.    E.G. A.  External  Carotid  Ar  ery    .^.T.  4.  Superi^ 

£f  ^  iSS  W^lKf/^^^ 
SM.Br.  Sterno-mastoid  Branch  of  Occipital  Artery  Oc..^^^^ 

A  'tfv'fi^r^i:^!^.  ?iS"pLZloTlu"ricular 
Artery.    F.N.  Facial  Nerve. 

lying  deep  to  the  artery.    The  relation  here  is  arranged  on 
the  same  plan  as  that  of  the  phrenic  nerve  with  the  trans 
versalis  colli  and  suprascapular  arteries  m  front  ot  the 
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scalenus  anticus.    In  both  cases  the  nerve  is  deep,  and  it 


Fig.  87.— Couese  of  the  Right  Ascending  Pharyngeal 

Artery. 

Sti'.P':  styloid  Process.  S'.G.  Superior  Cervical  Ganglion  of  Sym- 
pathetic. St.Ph.  Stylo -pharyngeus  Muscle.  Pre.V.M.  Prevertebral 
Muscles.  G.P.N.  Glosso  -  pharyngeal  Nerve.  Pre.Br.  Prevertebral 
Branches  of  Asc.Ph.A.  Ascending  Pharyngeal  Artery.  S'.C.  Sym- 
pathetic Cord.  Ph.Br.  Pharyngeal  Branches.  Tons.  Tonsillar  Anas- 
tomosis. Asc.Pal.A.  Ascending  Palatine  Branch  of  F.A.  Facial  Artery. 
L.A.  Lingual  Artery.  Oc.A.  Occipital  Artery.  S.Th.A.  Superior 
Thyroid  Artery.  E.G.A.  External  Carotid  Artery  (drawn  forward) 
LG.A.  Internal  Carotid  Artery.  C.C.A.  Common  Carotid  Artery! 
I.J.  V.  Internal  Jugular  Vein. 


seems  probable  that  the  arteries  would  be  liable  to  com- 
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pression  if  they  lay  between  the  muscle  and  the  nerve.  In 
the  greater  number  of  cases,  however,  the  spinal  accessory 
nerve  lies  on  a  level  with  or  below  the  transverse  process  of 
the  atlas  (see  Fig.  86). 

Very  often,  too,  the  nerve  passes  deep  to  the  internal 
jugular  vein  instead  of  superficial,  and  more  rarely  may  he 
deep  to  the  sterno-mastoid  instead  of  piercing  that  muscle, 
but  in  any  case  there  is  always  more  of  the  sterno-mastoid 
superficial  to  the  nerve  than  there  is  deep  to  it. 

Now  look  for  the  Ascending  pharyngeal  artery  [A. 
pharyngea  ascendens]  rising  from  the  deep  surface  of  the 
external  carotid,  usually  near  its  beginning.  At  first  it 
lies  between  the  external  and  internal  carotids,  but,  as  it 
ascends,  passes  in  front  of  the  latter  vessel  to  reach  the  wall 
of  the  pharynx,  which  is  here  formed  by  the  superior  con- 
strictor muscle  (see  Fig.  87). 

It  is  a  slender  artery  l5dng  close  to  the  prevertebral 
muscles  (rectus  capitis  anticus  major  and  longus  colli).  As 
it  runs  upwards  it  gives  off  branches  to  the  pharynx,  some 
of  which  join  in  the  tonsillar  anastomosis  as  Avell  as  to  the 
prevertebral  muscles,  and  it  ends  at  the  base  of  the  skull  by 
giving  off  posterior  meningeal  branches  which  pass  through 
the  jugular  and  sometimes  the  anterior  condylar  foramina. 
Notice  that  it  passes  deep  to  the  stylo-glossus  and  st^do- 
pharyngeus  muscles  and  to  the  glosso-pharyngeal  nerve. 

The  Internal  Carotid  Artery  [A.  carotis  interna]. — 
Just  after  the  bifurcation  of  the  common  carotid  the  internal 
carotid  often  bulges  outwards  a  little,  so  that  at  first  it  may 
be  really  more  superficial  than  the  external  carotid,  though 
it  is  always  behind  the  latter  vessel.  It  very  soon,  however, 
occupies  a  deeper  plane  and  runs  up  on  the  outer  side  of  the 
pharyngeal  wall  to  reach  the  carotid  canal,  which,  as  has  been 
noticed,  is  directly  in  front  of  the  jugular  foramen. 

Near  the  angle  of  the  jaw  the  internal  carotid  hes  about 
a  quarter  of  an  inch  outside  and  behind  the  tonsil,  and 
although  it  is  not  really  so  near  that  gland  as  is  the  facial 
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artery  it  is  more  liable  to  injury  in  opening  abscesses  of  the 
tonsil,  because  it  lies  in  the  direct  line  of  the  knife-thrust  if 
this  goes  too  deep. 

The  structures  which  lie  betAveen  the  external  and  in- 
ternal carotid  arteries  should  now  be  revised ;  they  are — 
Bones. — The  styloid  process  near  its  tip. 
Muscles. — The  stylo-pharyngeus  and,  if  the  styloid  pro- 
cess is  short,  the  stylo-glossus. 
Fibrous  Structures. — The  stylo-hyoid  ligament  if  the 

styloid  process  is  short. 
Arteries. — The  ascending  pharyngeal. 
Veins. — Descending    pharyngeal   veins    draining  the 

pharyngeal  plexus  into  the  internal  jugular. 
Nerves. — The  glosso-pharyngeal  and  pharyngeal  branches 
of  the  vagus. 

Glandular  Structures. — Parotid  gland  and  carotid  body. 

All  these  have  been  noticed  already,  except  the  last,  which 
is  a  small  mass  of  tissue,  probably  belonging  to  the  sympa- 
thetic system,  lying  in  the  fork  between  the  origins  of  the 
external  and  internal  carotids. 

It  is  best  found  by  twisting  these  two  arteries  round,  but 
can  seldom  be  satisfactorily  demonstrated  by  macroscopical 
methods. 

In  addition  to  the  structures  named  as  lying  between  the 
internal  and  external  carotid  arteries,  it  must  be  remembered 
that  the  internal  jugular  vein  and  vagus  nerve  are  external 
relations  of  the  former,  that  the  superior  laryngeal  nerve  is 
internal,  and  that  the  rectus  capitis  anticus  major  and 
superior  cervical  ganglion  of  the  sympathetic  are  posterior. 

As  a  rule,  no  branches  of  any  importance  are  given  ofi"  by 
the  internal  carotid  artery  in  the  neck. 


DISSECTION  OF  THE  PHARYNX 

_  In  order  to  get  a  good  view  of  the  outside  of  the  pharynx 
it  is  necessary  to  separate  it  from  the  vertebral  column  To 
VOL.  I.  ^  •  ° 
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do  this  satisfactorily  the  skull  should  be  divided,  but  in  such 
a  way  that  the  subsequent  dissection  of  the  ear  is  not  inter- 
fered Avith. 

By  the  time  the  dissection  has  reached  this  stage  the 
dissectors  of  the  thorax  will  probably  have  got  on  so  far  that 
it  will  not  inconvenience  them  if  the  head  and  neck  are 
removed  between  the  first  and  second  thoracic  vertebra;, 
thus  retaining  the  first  rib  and  its  attachments.  It  is  not 
often  that  they  can  fairly  be  asked  to  allow  more  than 
this  to  go,  but,  if  for  any  reason  it  is  possible  to  do  so, 
it  is  better  to  divide  the  spinal  column  below  the  third 
thoracic  vertebra,  thus  preserving  the  whole  of  the  longils 
colli  muscle. 

Cut  through  the  trachea  and  oesophagus  and  pull  them 
forward  away  from  the  vertebrte ;  the  knife  need  hardly  be 
used  in  doing  this,  because  the  cellular  tissue  behind  the 
oesophagus  and  pharynx  and  in  front  -of  the  prevertebral 
muscles  is  very  loose  and  woolly,  and  forms  a  lymph  space 
quite  comparable  to  the  subaponeurotic  one  already  noticed 
on  the  scalp  (see  p.  54).  On  account  of  its  laxity  it  will 
obviously  form  a  path  of  least  resistance  for  blood  or  pus, 
while,  owing  to  the  movement  of  the  pharynx  and  oesophagus, 
these  fluids  will  be  distributed  along  its  course. 

Turn  the  head  upside  down  and  separate  the  pharynx 
from  the  vertebral  column  as  far  as  the  base  of  the  skull. 
On  comparing  the  dissection  with  a  dried  skull  it  will 
be  seen  that  posteriorly  the  pharynx  is  attached  to  the 
pharyngeal  tubercle  of  the  basioccipital  bone,  and  it  is 
between  this  and  the  insertion  of  the  rectus  capitis  anticus 
major  that  the  occipital  bone  must  be  chiselled  through 
(see  Fig.  88). 

Take  a  broad  chisel  and  place  its  edge  transversely 
against  the  skull  just  behind  the  attachment  of  the  pharynx. 
A  sharp  blow  with  the  mallet,  the  head  being  upside  down 
on  the  table,  is  very  likely  to  lead  to  a  fracture  of  the  base 
of  the  skull  through  the  two  carotid  canals  and  glenoid 
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cavities,  but  this  section,  although  it  is  interesting,  is  not  so 
instructive  as  one  which  passes  behind  the  jugular  foramen, 
styloid  and  mastoid  processes. 

To  avoid  a  fracture  therefore  support  the  interior  of  the 


Fig.  88.— Diagram  of  Incisions  in  Skull  preparatory  to 

DISSECTING  THE  PhARYNX. 


skull  against  the  angle  of  a  wooden  block  when  chiseHino- 
through  it.  Now  make  a  saw-cut  on  each  side  from  a  Httle 
behind  the  mastoid  process  to  just  internal  to  the  jugular 
foramen,  whence  the  internal  jugular  vein  is  emei^ino-, 
trying,  as  far  as  possible,  to  avoid  injury  to  the  transverse 
process  of  the  atlas.    A  few  taps  with  the  chisel  and  mallet 
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between  tliese  ttiree  cuts  "will  separate  the  anterior  from  the 
posterior  piece  of  the  skull. 

The  hypoglossal  nerve  must  be  divided  external  to  the 
anterior  condylar  foramen  if  the  chisel  has  not  already 
divided  it,  while  the  common  carotid  arteries  should  be  cut 
about  the  level  of  the  cricoid  cartilage.  The  dissector  has 
already  been  advised  to  cut  the  internal  jugular  vein. 

Now  wrap  up  and  put  away  the  posterior  fragment,  and 
fill  the  pharynx  in  the  anterior  one  with  tow  or  cotton  wool 
soaked  in  spirit.  This  may  be  done  from  the  mouth,  but 
if  there  is  any  difficulty  make  a  small  vertical  incision 
in  the  mid  line  behind  to  be  sewn  up  when  the  packing 
is  done. 

It  should  be  realised  that  this  proceeding,  though  it 
makes  the  pharyngeal  walls  more  easy  to  study,  quite  alters 
the  appearance  and  relations  of  the  natural  pharynx,  the 
lower  part  of  which  is  a  transverse  slit  with  anterior  and 
posterior  walls  and  lateral  borders. 

The  pharynx,  when  padded  out,  is  now  seen  to  be  a 
muscular  tube,  the  walls  of  which  are  formed  by  the  three 
constrictors  fitting  into  and  overlapping  one  another  hke 
three  flower-pots. 

The  superior  constrictor  rises  from  the  lower  part  of  the 
internal  pterygoid  plate,  and  from  the  pterygo-mandibular 
ligament.  If  the  lower  jaw  had  not  been  cut  away  it  would 
also  be  found  rising  from  the  mylo-hyoid  ridge  opposite  the 
last  molar  tooth  (see  Fig.  89).  Where  it  is  rising  from  the 
ligament  its  fibres  are  almost  continuous  with  those  of  the 
buccinator,  which  are  running  forward  from  nearly  the  same 
place. 

In  cleaning  the  surface  of  the  muscle  the  loose  cellular 
tissue  which  covers  it— and,  if  the  pharynx  had  not  been 
artificially  distended,  would  be  largely  behmd  it— will  be 
found  to  have  collapsed  into  an  artificial  plane  known  as  the 
hiicco-pharyngeal  membrane.  In  this  cellular  tissue  lies  the 
pharyngeal  plexus  of  veins,  continuous  anteriorly  with  the 
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pterygoid  plexus,  and  draining  into  the  internal  jugular  by- 
one  or  two  descending  pharyngeal  veins  (see  Fig.  91,  p.  185). 

Here,  too,  lies  the  pharyngeal  plexus  of  nerves  formed  by 
the  pharyngeal  branches  of  the  glosso-pharyngeal,  vagus 
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Fig,  89.— Diagram  op  the  Constrictors  op  the  Pharynx. 

P.M.Lig.  Pterygo  -  mandibular  Ligament.  T.P.  Tensor  Palati 
Muscle.  E.T.  Eustachian  Tube.  L.P.  Levator  Palati  Muscle.  S.Pr. 
Styloid  Process.  S.H.Lig.  Stylo-hyoid  Ligament.  Styl.Ph.  Stylo- 
pharyngeus  Muscle.  G.Ph.N.  Glosso-pharyngeal  Nerve.  Sup.  Mid 
and  Inf.  Cons\  Superior,  Middle,  and  Inferior  Constrictors.  Int\LN 
Internal  Laryngeal  Nerve.  Sup'-.L.A".  Superior  Laryngeal  Artery' 
CEs.  (Esophagus.    Inf. L.N.  Inferior  Laryngeal  Nerve. 

and  superior  cervical  ganglion  of  the  sympathetic,  all  of 
which  should  be  looked  for  again. 

The  upper  fibres  of  the  superior  constrictor  sweep  back- 
wards and  upwards,  describing  a  crescentic  curve,  to  be 
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inserted  into  the  pharyngeal  tubercle  of  the  basioccipital 
bone,  while  the  lower  ones  end  behind  in  the  posterior 
median  raphe  (see  Fig.  89). 

The  middle  constrictor  has  already  been  seen  arising 
from  the  two  cornua  of  the  hyoid  bone  as  well  as  from  the 
stylo-hyoid  ligament  (see  p.  145). 

Its  upper  fibres  have  the  same  upward  and  backward 
curve  as  those  of  the  superior  constrictor,  and  usually  reach 
the  pharyngeal  tubercle.  They  hide  the  lower  part  of  the 
upper  constrictor. 

The  inferior  constrictor  rises  from  the  outer  surface  of 
the  thyroid  and  slightly  from  the  cricoid  cartilage,  but  its 
exact  attachment  will  be  seen  better  when  these  parts  are 
examined.  Its  upper  fibres  run  up  to  within  two  inches  of 
the  pharyngeal  tubercle,  while  its  lower  ones  turn  a  little 
down  to  blend  with  the  oesophagus.  Between  these  points 
its  insertion,  like  that  of  the  other  two  constrictors,  is  into 
the  posterior  median  raphe.  In  the  region  of  the  inferior 
constrictor  the  calibre  of  the  pharynx  diminishes  rapidly  to 
that  of  the  oesophagus. 

Now  measure  the  pharynx  from  the  base  of  the  skull  to 
the  level  of  the  cricoid  cartilage,  where  it  ends.  It  will  be 
found  to  be  about  five  inches. 

Above  the  superior  constrictor,  between  it  and  the  skull, 
is  a  space  known  as  the  sinus  of  Morgagni,  through  which 
pass  the  Eustachian  tube,  the  levator  palati  muscle,  and  the 
ascending  palatine  branch  of  the  facial  artery.  These  are 
embedded  in  rather  dense  cellular  tissue,  which  extends  for 
some  distance  down  on  the  deep  surface  of  the  superior 
constrictor,  and  is  known  as  the  pharyngeal  aponeurosis. 
The  pterygo-mandihular  ligament  is  a  thickening  of  this. 

Notice  that  the  sinus  of  Morgagni  lies  just  internal  to  the 
exit  of  the  fifth  nerve  from  the  foramen  ovale,  and  therefore 
also  close  to  the  otic  ganglion. 

The  stylo-pharyngeus  muscle  may  now  be  followed  down 
from  the  posterior  and  deep  surface  of  the  styloid  process, 
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usually  near  its  root,  to  the  interval  between  the  superior 
and  middle  constrictors.    To  see  its  insertion  nito  the  pos- 


FiG.  90. — Distribution  of  the  Glosso-pharyngeal  Nerve. 


P.G.  Petrous  Ganglion.  J.O.  Jugular  Gang]  ion.  Sc.G.  Superior 
Cervical  Ganglion  of  the  Sympathetic.  X.  Pharyngeal  Branch  of 
Vagus.  Sup.C.  Superior  Constrictor.  Mid.C.  Middle  Constrictor  with 
Pharyngeal  Nerve  Plexus  upon  it.  I.C.  Internal  Carotid  Artery.  E.C. 
External  Carotid  Artery.  Inf.C.  Inferior  Constrictor.  T".  Tympanic 
or  Jacobson's  Nerve.  St".Ph.  Stylo-pharyngeus  Muscle.  C.T.  Circulus 
Tntislllaris.  CP.  Site  of  Circumvallate  Papillis.  E.G.  Hyo-glossus 
Muscle. 

terior  boxder  of  the  thyroid  cartilage  the  middle  and  inferior 
constrictors  must  be  divided. 

The  cjlosso-'pharyngeal  nerve  also  passes  between  the 
upper  and  middle  constrictors  after  it  has  wound  round  the 
posterior  border  of  the  stylo-pharyngeus. 
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Between  the  middle  and  inferior  constrictors  the  internal 
laryngeal  branch  of  the  superior  laryngeal  nerve  and  the 
superior  laryngeal  artery  pass  on  their  way  to  the  larynx,  while 
below  the  inferior  constrictor  the  recurrent  laryngeal  nerve 
is  seen  running  up,  giving  a  few  twigs  to  that  muscle,  and 
being  accompanied  by  the  inferior  laryngeal  branches  of  the 
inferior  thyroid  artery  (see  Fig.  89). 

Now  make  a  median  vertical  incision  right  down  the 
posterior  median  raphe  of  the  pharynx,  from  the  skull  to 
the  level  of  the  cricoid  cartilage ;  remove  the  packing  and 
wash  out  the  cavity. 

On  turning  aside  the  flaps  the  anterior  wall  of  the  interior 
of  the  pharynx  is  seen.  In  the  upper  part  this  is  wanting, 
since  here  the  naso-pharynx,  as  the  cavity  above  the  soft 
palate  is  called,  is  continuous  with  the  nasal  fossae  through 
the  posterior  nares  or  choance,  and  the  back  of  the  septum, 
formed  by  the  vomer  covered  by  mucous  membrane,  is  seen 
in  the  distance. 

Below  this  is  the  soft  palate  hanging  down  from  the 
horizontal  processes  of  the  palate  bones,  and  lying  against 
the  posterior  surface  of  the  tongue. 

In  the  mid  line  the  soft  palate  is  prolonged  down  into  the 
conical  uvula. 

Below  the  soft  palate  is  the  oral  pharynx,  the  anterior 
wall  of  which  is  formed  by  the  posterior  surface  of  the  tongue. 

Lift  up  the  uvula  and  look  for  the  foramen  caecum,  a 
small  pit  into  which  a  seeker  may  be  pushed  for  an  eighth 
to  a  quarter  of  an  inch.  This  is  in  the  mid  line  of  the 
tongue,  at  the  junction  of  its  superior  and  posterior  surfaces, 
and  marks  the  upper  end  of  the  thyro-glossal  duct  of  the 
foetus  from  which  the  isthmus  and  part  of  the  lateral  lobes 
of  the  thyroid  gland  were  developed. 

On  each  side  of  the  foramen  cascum  a  slight  groove  runs 
forwards  and  outwards,  known  as  the  sulcus  terminalis,  indi- 
cating the  separation  betAveen  the  pharyngeal  and  oral  parts 
of  the  tongue,  which  are  developed  separately. 


Fig.  91. — Pharynx  Viewed  from  behind. 


T.Pal  Tensor  Palati  through  an  injision  in  the  Mucous  Membrane 
m     D,'"'^,-  I^^ngual  Tonsil.     S.Cons.  Superior  Constrictor. 

^    o  •rn-^'T^"^^^^  ^^^"""^  °f  ^^•^^o'ls-  Middle  Constrictor 

G  aZ^.  Tip  of  Great  Cornu  of  Hyoid  Bone.    S.C.Th.  Superior  Cornu  of 
Thyroid  Cartilage.    Ep.  Epiglottis.    S.Pyr.  Sinus  Pyriformis.  Inf.Gom 
Inferior  Constrictor.    A.Ep.F.  Ary-epiglottic  fold.    Or.  Position  of  Cri- 
coid Cartilage.    Sc.  Sympathetic  Cord.    Va.N.  Vagus  Nerve  OCA 
Common  Carotid  Artery.     E.L.N.  External  Laryngeal  Nerve     ' L  A 
Lingiial  Artery.    /.J. F.  Internal  Jugular  Vein.    S.M.  Sterno-mastoid: 
I^aryngeal  Nerve.    S.O.G.  Superior  Cervical  Ganglion 
5p.C.  Spletmis  Capitis    Oc.A.  Occipital  Artery.    Dig'.  Digastric.  O.Tr 
Ganglion  of  Trunk  of  Vagus.    Lev.Pal.  Levator  Palati.    C.Pl.  Carotid 
Plexus  of  Sympathetic.    Cav.Pl.  Branch  to  tlie  Cavernous  Plexus  of 
Sympathetic.    Eu.T.  Rod  placed  in  Eustachian  Tube 
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The  posterior  surface  of  the  tongue  consists  of  a  mass 
of  low  tubercular  swellings,  caused  by  masses  of  lymphoid 
tissue  deep  to  the  mucous  membrane.  Most  of  these  have 
little  dark  specks  at  their  centres,  which  are  the  openings  of 
small  mucous  crypts,  and  into  these  a  fine  seeker  may  be 
pushed  for  a  little  distance.  This  mass  of  lymphoid  tissue 
on  the  back  of  the  tongue  is  sometimes  known  as  the  lingual 
tonsil. 

Lying  against  the  posterior  surface  of  the  tongue,  and 
nearly  reaching  the  uvula,  is  the  epiglottis,  a  leaf-shaped 
cartilage,  which  will  be  examined  later  with  the  larynx. 

In°swallowing,  the  larynx  is  drawn  up  to  the  epiglottis, 
and  the  tongue  comes  back,  but  the  epiglottis  is  curved  in 
such  a  way  that  the  food  passes  over  its  posterior  surface 
near  the  tip,  and  it  is  only  its  lower  part  which  actually 
forms  a  lid  to  the  larynx.  .       •    i  i 

Press  the  tongue  forward,  draw  the  epiglottis  back- 
ward and  notice  the  glosso-epiglottic  fold  of  mucous  mem- 
brane, which  is  median,  and  passes  from  the  epiglottis  to  the 

tongue.  '  .  ■,  j;  A 

There  are  also  two  lateral  folds  which  pass  forward 
and  outward  from  the  epiglottis  to  the  pharyngeal  wall 
close  to  the  tonsil,  and  are  known  as  plmryngo-epiglotiic 

■^""^'Between  these  three  folds  are  two  shallow  pouches  known 
as  the  Vallecul(2,  into  which  the  point  of  an  instrument  may 
be  passed  by  an  inexpert  operator  when  trying  to  re-ch  the 
larynx,  and  in  which  small  foreign  bodies,  hke  fish  bones, 
occasionallv  become  lodged. 

rTom  the  latffl-al  margins  of  the  epiglottis  the  aryUno- 
,pigloUid,an  folds  [phca.  aryepiglottioje]  of  ^"ucous  men> 

fskgCenr^^^^^^^^^^ 

'^L^-rplS^eS  Z..  an  .al  s.e,., 
caused  by  lymphoid  tissue,  in  which  ,s  embedded  the  bttle 
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cuneiform  cartilage.  This  may  sometimes  be  felt  between 
the  finger  and  thumb  on  deep  pressure. 

The  outhne  of  the  arytenoid  cartilages  is  quite  obscured 
by  the  muscle  and  mucous  membrane  which  covers  them, 
but  at  their  upper  ends,  where  the  aryteno-epiglottidean 
folds  join  them,  the  little  cornicula  laryngis  project  back- 
ward and  may  easily  be  felt. 

At  the  side  of  each  aryteno-epiglottidean  fold,  between  it 
and  the  top  of  the  thyroid  cartilage,  is  the  sinus  pyriformis 
[recessus  piriformis],  the  narrow  end  or  stalk  of  which  points 
downwards.  This  is  another  place  into  which  laryngeal 
instruments  may  be  passed  by  the  beginner  in  trying  to 
reach  the  vocal  cords,  and  it  is  also  a  favourite  site  for  the 
lodafment  of  foreign  bodies  which  have  been  inhaled. 

Deep  to  the  mucous  membrane  in  the  floor  of  this  sinus 
the  internal  laryngeal  nerve  hes,  a  fact  which  may  easily  be 
demonstrated  by  pulling  on  the  nerve  externall}''  while  the  tip 
of  the  forefinger  is  placed  in  the  sinus  pyriformis. 

Below  the  arytenoid  cartilages  the  signet  part  of  the 
cricoid  ring  forms  the  anterior  wall  of  the  pharynx,  but  it 
is  covered  by  muscles  and,  of  course,  by  mucous  membrane. 

At  the  lower  level  of  the  cricoid  the  pharynx  narrows 
into  the  oesophagus. 

After  the  anterior  wall  of  the  pharynx  has  been  studied, 
the  head  should  be  divided  by  a  sagittal  section,  a  little  to 
one  side  of  the  m,id  line.  As  the  object  of  this  is  to  facilitate 
the  study  of  the  nasal  cavity  as  well  as  of  the  pharynx,  it  is 
well  to  notice  to  which  side  the  septum  of  the  nose  bulges, 
since  it  is  hardly  ever  quite  median,  and  to  make  the  section 
correspond  to  the  concave  side. 

A  good  deep  tenon  saw  should  be  used,  and  if  one  is 
available  in  which  the  back  can  be  lifted  up  when  the  saw  is 
deeply  engaged,  a  true  section  will  be  more  easily  made. 
Anatomical  saws  should  have  small  teeth,  and  if  this  is  the 
case  very  little  damage  will  be  done  to  the  soft  parts.  Let 
the  cut  pass  just  on  one  side  of  the  crista  galli,  and  run 
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downwards  through  the  inner  part  of  the  socket  of  the 
central  incisor  tooth,  which  should  be  drawn  before  the 
section  is  made.  As  soon  as  the  saw  is  approaching  the  soft 
palate  the  latter  should  be  divided  with  a  knife  as  near  the 
mid  line  as  possible. 

Now  the  side  wall  and  roof  of  the  pharynx  may  be 
thoroughly  explored. 

The  most  striking  structure  is  the  inner  opening  of  the 
Eustachian  tube  [ostium  pharyngeum  tubse],  a  large  and 
somewhat  triangular  orifice,  situated  about  half  an  inch  below 
the  roof  of  the  pharynx,  half  an  inch  above  the  soft  palate, 
half  an  inch  behind  the  posterior  end  of  the  inferior  tur- 
binated bone,  and  half  an  inch  in  front  of  the  posterior  wall 
of  the  pharynx.  Just  behind  the  opening  the  cartilage  formmg 
the  inner  wall  of  the  tube  projects  and  forms  an  elevation  in 
the  mucous  membrane,  known  as  the  Eustachian  cushion 
[torus  tubarius].  The  dissector  should  pass  a  blowpipe,  with 
the  end  slightly  bent,  through  the  nose,  and  notice  how  easily 
the  Eustachian  tube  can  be  catheterised.  A  little  behind  and 
above  the  opening  of  the  tube  is  the  lateral  recess  of  the 
pharynx  [recessus  pharyngeus]. 

In  the  roof  of  the  pharynx  a  small  recess,  the  pharyngeal 
bv/rsa,  should  be  looked  for,  though  it  is  not  always  seen  in 
dissecting-room  subjects.  It  is  easily  demonstrable,  however, 
in  the  foetus  or  child. 

Surrounding  this  bursa  is  a  mass  of  lymphoid  tissue 
known  as  the  pharyngeal  tonsil,  which  also  extends  some 
way  down  the  posterior  and  lateral  pharyngeal  walls.  Like 
the  pharyngeal  bursa,  it  is  seen  at  its  best  in  the  child,  and 
when  chronically  enlarged  causes  the  condition  known  as 
"  adenoids,"  from  which  so  many  children  suffer. 

Now  look  carefully  at  the  section  of  the  Soft  Palate  [velum 
palatinum],  and  noticethat  it  is  covered  by  mucous  membrane 
on  both  surfaces,  which  enclose  between  them  muscular  and 
glandular  tissue.  Anteriorly  the  glandular  tissue  predomi- 
nates, but  posteriorly  the  muscular  is  more  plentiful. 
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Two  muscles,  the  levator  and  tensor  palati,  run  down  to 
the  soft  palate  from  above  on  each  side.    Another  two,  the 


Fig.  92.— Medial  Section  of  Nose  akd  Pharynx. 


Fr.S.  Frontal  Sinus.  Sp.S.  Sphenoidal  Sinus.  S.T.B.,  M.T.B.,  and 
I.T.B.  Superior,  Middle,  and  Inferior  Turbinated  Bones.  Ph.T.  Pharyn- 
geal Tonsil.  B.Ph.  Bursa  Pharyngea.  L.R.  Rod  passing  into  Lateral 
Recess.  E.T.  Eustachian  Tube.  S.P.G.  Glandular  Tissue  of  Soft  Palate. 
S.P.M.  Muscle  of  Soft  Palate.  L.T.  Lingual  Tonsil.  Ef.  Epiglottis. 
A.E.F.  Ary-epiglottic  Folds.  A.O.  Arytenoid  Cartilage.  CO.  Cricoid 
Cartilage.  T.V.G.  True  Vocal  Cord.  F.V.G.  False  Vocal  Cord.  T.G. 
Thyroid  Cartilage.  H.B.  Hyoid  Bone.  G.H.  Genio-hyoid  Muscle.  O.H.O. 
Genio-hyo-glossus  Muscle.    V.N.  Vestibule  of  Nose. 


palato-glossus  and  palato-pharyngeus,  run  up  to  it  from 
below,  while  a  fifth  muscle,  the  Azygos  uvulae,  is  intrinsic 
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and  runs  back  from  the  posterior  nasal  spine  into  the  uvnla, 
lying  so  close  to  its  fellow  of  the  opposite  side  that  it  was 
at  one  time  looked  upon  as  a  single  medial  muscle,  and  so 
acquired  its  name.  It  is  this  muscle  which  is  seen  in  the 
sagittal  section  already  made. 

Put  a  hook  through  the  base  of  the  uvula  and  draAV  the 

D 

soft  palate  downwards,  making  it  as  tense  as  possible.  Dis- 
sect tJie  mucous  membrane  off  its  upper  surface,  and  continue 


Fig.  93.— Diagram  of  the  Muscles  acting  upon  the 
Soft  Palate. 

ET.  Eustachian  Tube.  Ham.Pr.  Haraular  Process.  Tons.  Tonsil. 
Az  Uv.  Azygos  Uvulte.  Lev.Pal.  Levator  Palati.  Tens.Pal.  Tensor 
Paiati.    PaLGl.  Palato-glossus.    Pal.Ph.  Palato-pharyngeus. 

the  dissection  until  the  whole  of  the  side  of  the  naso-pharyns 
has  been  cleared  of  mucous  membrane.  In  doing  this  the 
cartilaginous  part  of  the  Eustachian  tube  is  laid  bare,  and  it 
will  be^  seen  how  rapidly  the  tube  enlarges  as  it  approaches 
the  pharynx.  Notice,  too,  how  much  better  the  cartilage  is 
developed  on  the  inner  than  on  the  outer  side.  It  will  be 
reahsed  that  the  sinus  of  Morgagni  is  now  being  approached 
from  the  inner  side,  and  the  three  structures  which  pass 
through  from  the  outer  side  must  be  looked  for  on  this 
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aspect.  These  three,  structures  care  the  Eustachian  tube, 
the  levator  pahati,  and  the  ascending  pahxtine  artery. 

The  Levator  palati  [M.  levator  veH  palatini]  should  be 
looked  for  just  below  the  Eustachian  tube  and  followed  up 
to  the  apex  of  the  petrous  bone,  where  it  rises.  It  also  rises 
a  httle  from  the  floor  of  the  tube,  which  it  is  supposed  to 
open,  since  some  people  are  able  to  blow  up  their  Eustachian 
tubes  during  the  act  of  swallowing.  It  can  be  followed 
right  down  to  the  soft  palate,  of  which  it  forms  the  most 
superficial  layer,  as  seen  from  above,  except  posteriorly, 
where  the  upper  layer  of  the  palato-pharyngeus  conceals 
a  little  of  it,  and  near  the  middle  line,  where  the  azygos 
uvulae  lies. 

The  ascending  palatine  artery  is  seen  ramifying  on  the 
soft  palate  if  the  injection  is  good. 

The  Tensor  palati  [M.  tensor  veli  palatini]  should  be 
sought  where  it  has  turned  round  the  hamular  process.  Here 
it  is  a  rather  broad  aponeurotic  sheet  which  can  be  followed 
into  the  soft  palate,  but  this  should  only  be  done  on  one 
side,  because  the  levator  palati,  azygos  uvulce,  and  palato- 
pharyngeus  are  above  it  and  must  be  reflected  in  order  to 
see  it.  Trace  the  anterior  fibres  into  the  posterior  edge  of  the 
palatine  process  of  the  palate  bone,  and  the  rest  of  the  apo- 
neurosis to  the  median  raphe.  The  origin  and  upper  fleshy 
part  of  the  tensor  palati  lie  on  the  outer  side  of  the  Eustachian 
tube,  the  muscle  rises  from  the  scaphoid  fossa  and  great  wing 
of  the  sphenoid  as  far  back  as  the  spine,  and  is  a  plate  com- 
pressed from  side  to  side,  with  its  posterior  border  running 
downwards  and  forwards. 

On  one  side  it  will  be  a  useful  exercise  to  remove  the 
cartilaginous  part  of  the  Eustachian  tube,  and  to  pick  up 
the  nerve  to  the  internal  pterygoid,  already  exposed  in 
the  pterygoid  dissection  (p.  139). 

Perhaps  the  otic  ganglion  may  be  found  close  to  it  and  a 
little  way  below  the  foramen  ovale.  AVith  care  it  is  some- 
times possible  to  trace  a  twig  from  the  ganglion  to  the  tensor 
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palati  muscle,  though  at  this  stage  of  the  dissection  the  part 
is  not  at  its  best  for  delicate  work. 

Below  the  soft  palate  is  the  oral  pharynx,  and  in  the 
lateral  wall  of  this  two  folds  are  seen  on  either  side  running 
down  from  the  soft  palate  ;  they  are  known  as  the  pillars  of 
the  fauces,  the  anterior  one  containing  the  palato-glossus  [arcus 
glosso-palatinus],  and  the  posterior  the  palato-pharyngeus 
[arcus  pharyngo-palatinus]. 

Between  these  hes  the  fossa  of  the  tonsil,  in  which^  the 
tonsil  is  seen— an  oval  body,  about  three-quarters  of  an  inch 
long,  dotted  with  twelve  to  fifteen  mucous  crypts  which  sink 
into 'the  lymphoid  tissue  of  which  the  organ  is  formed.  In 
old  people  the  lymphoid  tissue  here,  as  in  other  parts  of  the 
body,  shrinks,  and  the  tonsils  are  not  nearly  as  large  as  they 

are  in  youth.  . 

If  a  needle  is  thrust  outwards  through  the  tonsil,  it  will 
pierce  the  superior  constrictor  in  front  of  both  carotid  arteries, 
transfix  or  come  into  close  relation  with  the  facial  artery,  and 
appear  on  the  surface  about  the  angle  of  the  jaw. 

Just  above  the  tonsil  is  the  small  triangular  supra- 
tonsillar  recess,  which  sometimes  has  a  small  valvular  fold 
of  mucous  membrane  covering  it. 

Dissect  the  mucous  membrane  off  the  anterior  pillar  ot 
the  ^uices  and  expose  the  palato-glossus  muscle,  which,  as  it 
is  traced  up  to  the  soft  palate,  forms  the  lowest  muscular 
layer  of  that  structure  ;  in  the  anterior  pillar  it  is  cylindrical, 
and  when  it  reaches  the  tongue  it  turns  inwards  and  becomes 
continuous  with  the  lingualis  transversus.  Like  all  the  other 
muscles  of  the  soft  palate,  except  the  tensor  palati,  it  is  sup- 
plied by  the  pharyngeal  plexus,  deriving  its  fibres  ultimately 
from  the  spinal  accessory. 

Before  reflecting  the  mucous  membrane  from  the  posterior 
pillar  of  the  fauces,  notice  that  it  is  continuous  with  the 
pharyngo-epiglottic  fold,  and  where  the  two  join  a  sma  1 
secondary  tonsil  may  sometimes  be  seen  m  JO^-g  ^^^J-  - 
When  the  mucous  membrane  is  dissected  off,  the  palato- 
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pharyngeus  is  exposed.  This,  on  reaching  the  soft  palate, 
divides  into  a  small  upper  layer,  which  is  the  highest  of  all 
the  muscles  on  the  nasal  surface  of  the  velum,  and  a  larger, 
deeper  layer  which  lies  below  the  levator  palati  and  azygos 
uvulae  and  above  the  tensor  palati.  Below  the  palato- 
pharyngeus  joins  the  stylo-pharyngeus  and  has  the  same 
insertion  (see  Fig.  106).  It  is  supplied  by  the  pharyngeal 
plexus  of  nerves. 

At  this  point  it  will  be  well  to  review  the  various  layers 
of  muscles  met  with  in  the  soft  palate ;  they  are,  from  above 
downwards  :  (1)  Palato-pharyngeus  (superficial  layer) ;  (2) 
Azygos  uvulae  ;  (3)  Levator  palati ;  (4)  Palato-pharyngeus 
(lower  main  layer) ;  (5)  Tensor  palati;  (6)  Palato-glossus. 

In  clearing  off  the  mucous  membrane  from  the  oral 
surface  of  the  soft  palate,  some  small  arteries  will  probably 
be  seen  coming  through  the  accessory  palatine  canal  or  canals; 
they  are  branches  of  the  descending  palatine  branch  of  the 
internal  maxillary  artery  and  help  in  the  arterial  supply  of 
the  tonsil. 

The  sensory  nerves  are  very  small,  and  accompany  the 
arteries  through  the  accessory  palatine  foramina;  they  are 
branches  of  Meckel's  ganglion. 

Nasal  Foss^ 

Each  nasal  cavity,  when  seen  in  a  coronal  section,  is  a 
right-angled  triangle,  the  right  angle  being  between  the  inner 
wall  or  septum  and  floor.  As  the  section  which  has  been 
made  is  a  sagittal  instead  of  a  coronal  one,  just  to  one  side 
of  the  septum,  the  outer  wall  will  be  seen  on  one  side  and 
the  septum  on  the  other. 

On  the  septal  wall  is  a  very  thick  mucous  membrane, 
which  in  its  upper  third  belongs  to  the  olfactory  region,  is 
non-ciliated,  and  has  branches  of  the  olfactory  nerve  dis- 
tributed to  it.  In  the  lower  two-thirds  it  is  respiratory  in 
function,  ciliated,  and  very  vascular.    Running  obliquely 
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downwards  and  forwards  in  this  part  is  tlie  naso-palatine 
artery,  which  runs  from  the  spheno-palatine  foramen  to  the 
anterior  palatine  canal.  Here,  as  in  all  other  parts  of  the 
dissection  of  the  head,  a  skull  should  be  at  hand  for  refer- 
ence. This  artery  is  deep  to  the  mucous  membrane,  but, 
if  it  is  well  injected,  often  shows  through. 

In  the  floor  of  the  nasal  fossa,  just  abovQ  the  anterior 
palatine  canal,  a  little  depression  in  the  mucous  membrane 
should  be  looked  for,  while  just  above  this,  on  the  septal 
wall,  a  minute  slit-like  orifice  is  occasionally  to  be  found  in 
the  adult,  uito  which  a  seeker  may  be  pushed  upwards  and 
backwards  for  a  httle  distance.  This  sht,  which  represents 
the  opening  into  the  degenerated  organ  of  Jacohson,  can 
always  be  found  in  the  foetus. 

Dissect  the  mucous  membrane  off  the  septum  and  look 
for  the  naso-palatine  artery  [A.  spheno-palatina],  and,  ac- 
companying it,  the  naso-palatine  nerve  [N.  naso-palatinus], 
a  branch  of  Meckel's  ganglion.  As  this  nerve  comes  through 
the  spheno-palatine  foramen,  it  should  be  picked  up  on  the 
upper  and  back  part  of  the  septum.  In  dissecting  the 
mucous  membrane  off  the  upper  third  of  the  septum,  twigs 
of  the  olfactory  nerves  should  be  carefully  looked  for,  while 
quite  anteriorly  the  internal  branch  of  the  nasal  nerve 
[N.  ethmoidahs  anterior]  runs  down  and  gives  off  sensory 
filaments  as  far  as  the  anterior  nares. 

The  deviation  of  the  septum  to  one  side,  if  it  is  present, 
should  be  carefully  noted,  because  on  a  casual  inspection  of 
one  nostril  it  may  be  mistaken  for  a  tumour. 

Now  look  at  the  other  side  of  the  section,  which  shows 
the  outer  wall  and  most  of  the  roof  and  floor  of  the  nasal 

This  shows  the  turbinated  bones,  each  of  which  overhangs 
a  space  called  a  meatus. 

Three  turbinated  bones  are  usually  described,  though  m 
most  specimens  there  are  really  four.  The  inferior  tur- 
binated hone  [concha  nasahs  inferior]  is  the  largest,  and 


NASAL  FOSSiE 


195 


stretches  from  a  point  one  inch  vertically  above  the  neck  of 
the  incisor  tooth  to  half  an  inch  in  front  of  the  opening  of 


Fig.  94.— Medial  Section  of  Nose  and  Pharynx. 


Fr.S.  Frontal  Sinu^.  Sp.S.  Sphenoidal  Sinus.  S.T.B.,  M.T.B.,  and 
I.T.B.  Superior,  Middle,  and  Inferior  Turbinated  Bones.  Ph.T.  Pharyn- 
geal Tonsil.  B.Ph.  Bursa  Pharyngea.  L.R.  Rod  passing  into  Lateral 
Recess.  E.T.  Eustachian  Tube.  S.P.G.  Glandular  Tissue  of  Soft  Palate 
S.P.M.  Muscle  of  Soft  Palate.  L.T.  Lingual  Tonsil.  Ep.  Epiglottis 
A.E.F.  Ary-epiglottic  Folds.  A.O.  Arytenoid  Cartilao-e.  G.C.  Cricoid 
Cartilage.  T.F.C.  True  Vocal  Cord.  J". F.C. ' False  Vocal  Cord  TO 
Thyroid  Cartilage.  H.B.  Hyoid  Bone.  O.H.  Genio-hyoid  Muscle  OHG 
Geuio-hyo-glossus  Muscle.    V.N.  Vestibule  of  Nose. 


the  Eustachian  tube.  It  is  covered  by  very  thick  mucous 
membrane  which  is  extremely  vascular,  and  contains  a  well- 
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marked  venous  plexus.  At  its  hinder  end  the  mucous  mem- 
brane often  forms  a  little  puckered  knob,  which  in  young 
people  contains  a  mass  of  lymphoid  tissue.  It  is  the  swelling 
of  the  mucous  membrane  covering  the  inferior  turbinated 
bone  which  causes  most  of  the  discomfort  in  a  "  cold  in 
the  head." 

Take  the  bone  between  the  two  blades  of  the  forceps  and 
lift  it  up  until  it  breaks ;  it  will  still  be  held  in  position  by 
the  mucous  membrane.  This  is  to  allow  the  opening  of  the 
nasal  duct  to  be  seen  near  the  anterior  attached  margin. 
The  orifice  is  usually  valvular,  and,  if  it  is  not  seen  at  once, 
pass  a  seeker  down  from  the  lacrimal  sac,  already  explored 
in  the  face  (p.  115),  and,  on  withdrawing  the  seeker,  measure 
the  length  of  the  duct,  which  is  about  three-quarters  of  an  inch. 

The  middle  turbinated  hone  [concha  nasalis  media]  is 
not  so  long  as  the  inferior,  and  its  anterior  end  is  on  a  higher 
level  than  its  posterior.  Its  mucous  membrane  resembles 
that. covering  the  inferior  turbinated,  but  is  not  so  vascular. 

Lift  this  bone  up  in  the  same  way  as  that  in  which  the 
inferior  turbinated  was  lifted,  and  a  globular  swelHng,  the 
ethmoidal  bulla,  will  be  seen  beneath  it.  Skirting  the  front 
and  lower  part  of  this  bulla  is  a  deep  crescentic  groove, 
the  hiatus  semilunaris ;  if  a  seeker  is  pushed  upward  along 
this,  it  will  enter  the  frontal  sinus  through  a  tube  known  as 
the  'infundibulum.  Below,  the  hiatus  semilunaris  has  opeu- 
ino-  from  it  the  maxillary  antrum  [sinus  maxillaiis] ;  and  if 
some  fluid  is  allowed  to  trickle  down  from  the  frontal  sinus,  it 
will  usually  fill  the  antrum  before  any  escapes  into  the  nose. 

About  the  point  where  the  tubular  canal  of  the  infun- 
dibulum becomes  the  open  gutter  of  the  hiatus  semilunaris 
is  the  opening  of  the  anterior  ethmoidal  cells,  while  on  the 
summit  of  the  bulla  the  middle  ethmoidal  cells  open. 

The  superior  turbinated  bone  [concha  nasalis  superior] 
overlies  the  superior  meatus  of  the  nose,  and  is  still  shorter 
and  more  obUque  than  the  middle  [with  which  it  is  con- 
tinuous anteriorly];  it  differs  from  the  others  m  bemg 
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covered  by  olfactory  mucous  membrane,  which  is  much  less 
vascular  than  that  in  the  respiratory  tract,  and  has  the 
oKactory  nerves  distributed  to  it.    When  the  superior  tur- 


FiG.  95. — Lateral  Wall  of  Nasal  Cavity  with  Turbinated 
Bones  cut  away. 

Sph.S.  Rod  in  the  opening  of  the  Sphenoidal  Sinus.  S.T.B.  Attach- 
ment of  Superior  Turbinated  Bone  bifurcating  behind  to  enclose  H.M. 
The  Highest  Meatus.  P.Eth.C.  Opening  of  Posterior  Ethmoidal  Cells. 
S.M.  Superior  Meatus.  M.T.B.  Attachment  of  Middle  Turbinated  Bone 
M.M.  Middle  Meatus.  Infund.  Infundibulum.  H.S.  Hiatus  Semi- 
lunaris. Ant.  Openings  of  Antrum.  B.Eth.  Bulla  Ethmoidalis 
M.Eth.C.  Opening  of  Middle  Ethmoidal  Cells.  I.T.B.  Inferior  Turbi- 
nated Bone.  I.M.  Inferior  Meatus.  N.L.C.  Outline  of  Naso-lacrimal 
Canal.    N.D.  Rod  in  Nasal  Duct. 

binated  bone  is  turned  up  the  opening  of  the'  posterior 
ethmoidal  cells  will  be  seen  beneath  it  (in  the  superior 
meatus). 

A  fourth  or  highest  turbinated  hone  [concha  nasalis 
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suprema-]  is  generally  present,  and  joins  the  superior  tur- 
binated in  front,  so  that  the  two  enclose  between  them  a 
small  triangular  highest  meatus.  Into  the  posterior  part  of 
this  is  the  opening  of  the  sphenoidal  sinus  which  has  been 
opened  by  the  saw-cut,  and  should  be  carefully  explored. 

Dissect  away  the  mucous  membrane  from  the  outer  wall 
of  the  nose,  in  doing  which  the  turbinated  bones  will  pro- 
bably come'away.  Look  out  carefully  for  the  anterior  and 
external  branches  of  the  nasal  nerve  in  the  fore  part,  the 
former  lying  in  the  groove  on  the  back  of  the  nasal  bone  to 
reach  at  length  the  skin  of  the  nose  between  the  lower 
border  of  the  nasal  bone  and  the  upper  lateral  cartilage  of 
the  nose. 

At  the  hind  end  of  the  middle  turbmated  bone  the 
spheno-palatine  foramen  will  be  exposed  when  the  mucous 
membrane  is  stripped  off,  and  through  it  the  naso-palatme 
nerve  and  artery  pass  into  the  nose,  and  then  run  across 
the  roof  between  the  bone  and  mucous  membrane  to  gam 

the  septum.  ,  r 

One  or  two  small  nasal  twigs  from  Meckel  s  ganghon, 
with  accompanying  vessels,  may  be  found  if  very  carefully 
looked  for;  they  pass  through  the  spheno-palatme  foramen, 
and  supply  the  mucous  membrane  of  the  lateral  wall,  in 
addition  to  these,  small  nasal  twigs  come  from  the  descending 
palatine  and  posterior  superior  dental  nerves,  and  supply  the 
lower  part  of  the  outer  wall  of  the  fossa.  ^.    .  , 

In  clearing  the  mucous  membrane  away  from  the  front 
T3art  of  the  lateral  wall  of  the  nose,  it  will  be  noticed  that 
when  the  inner  surface  of  the  ala  is  reached  there  is  a  space 
iust  inside  the  anterior  nares,  which  is  known  as  the  vesti- 
bule, and  is  lined  by  skin  bearing  a  few  stiff  hairs  instead  of  by 
mucous  membrane.  This  is  the  case  for  the  septal  as  well 
as  for  the  lateral  wall. 

The  roof  of  the  nose  is  very  narrow,  and  has  a  middle 
horizontal  part  as  well  as  anterior  and  posterior  sloping 
parts. 
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The  middle  part,  when  the  mucous  membrane  is  partly 
dragged  away,  shows  the  cribriform  plate  of  the  ethmoid 
with^the  olfactory  nerves  coming  through,  though  these 
are  so  soft  that  it  is  difficult  to  demonstrate  them  satis- 
factorily. 

The  nasal  nerve  should  be  traced  up  to  the  small 
foramen  in  front  of  the  nasal  slit,  where  it  was  left  in  the 
dissection  of  the  cranial  fossa  (see  Fig.  96).  A  few  twigs  of 
the  anterior  ethmoidal  artery  generally  accompany  it. 

Put  the  two  halves  of  the  nasal  cavity  together  and 
examine  the  posterior  nares  or  choance,  which  have  some- 
times to  be  plugged  for  persistent  bleeding  from  the  nose. 
Each  is  about      inch  high  and  |  inch  broad. 

Cut  away  the  outer  surface  of  the  maxilla  on  one  side, 
thus  exposing  the  cavity  of  the  antrum,  and  notice  the 
relative  positions  of  the  nasal  cavities,  the  ethmoidal  cells, 
the  orbit,  and  the  maxillary  antrum. 

The  maxillary  antrum  [sinus  maxillaris]  may  now  be 
explored,  and  the  thinness  of  the  plate  of  bone  which 
separates  it  from  the  orbit  tested  by  making  a  small  per- 
foration through  it.  Its  floor  is  narrower  than  its  roof, 
and  the  fangs  of  the  first  or  second  molar  teeth  often  just 
project  into  it. 

In  the  front  of  the  antrum  the  infraorbital  canal  is  seen 
projecting,  with  the  canal  for  the  anterior  superior  dental 
nerve  running  down  from  it.  At  the  upper  and  inner  angle 
the  ethmoidal  cells  are  only  separated  by  a  paper-like  plate 
of  bone  from  the  antrum.  Pass  a  seeker  back  along  the 
roof  of  the  nose,  and  notice  how  little  space  there  is  between 
the  superior  turbinated  bone  and  the  septum. 

THE  ORBIT 

In  dissecting  the  orbit  it  is  advisable  for  the  dissectors  of 
the  two  sides  to  agree  to  work  together.  If  this  is  done  a 
very  complete  exposure  of  the  cavity  may  be  made  on  one 
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side,  while  on  tlie  other  the  bony  attachments  and  relations 
of  the  intraorbital  structures  may  be  preserved. 

On  the  left  side  chisel  or  trephine  a  hole  through  the 
orbital  roof,  and  then  with  bone  forceps,  chisel  and  Hey's 
saw  cut  away  piecemeal  the  whole  of  the  orbital  roof.  As 
the  antero-internal  part  is  approached  it  will  probably  be 
noticed  that  the  frontal  air  sinus  extends  into  the  roof  of  the 
orbit,  so  that  a  perforating  wound  from  the  orbit  need  not 
necessarily  open  up  the  anterior  cranial  fossa.    The  anterior 
part  of  the  roof  must  be  cut  through  with  the  tenon  saw,  and 
in  doing  this  make  the  outer  cut  slope  down  and  in,  so  as  to 
give  as  much  room  as  possible  for  the  subsequent  dissection. 
Posteriorly  remove  the  roof  of  the  anterior  lacerated  foramen, 
but  not  that  of  the  optic  foramen.  It  is  not  at  all  a  bad  plan  to 
remove  in  addition  the  upper  part  of  the  outer  wall,  keeping, 
however,  above  the  foramen  for  the  temporo-malar  nerve  in 
the  malar  bone.    The  position  of  this  should  be  identified  in 
a  dry  skull.    The  periosteum  or  dura  mater  of  the  orbit  is 
easily  detachable  from  the  bony  roof,  and  should  now  be 
carefully  removed  within  the  hmits  of  the  dissection.  The 
fat  and  cellular  tissue  of  the  orbit  will  thus  be  exposed, 
and  the  frontal  and  lacrimal  nerves  may  be  traced  forwards 
in  it  from  the  first  division  of  the  fifth  in  the  cavernous 
sinus. 

The  Frontal  nerve  runs  forwards,  and  about  the  middle 
of  the  cavity  divides  into  the  supraorbital  a,nd  supra- 
trochlear nerves.  The  former  often  sphts  into  an  internal 
and  external  branch  before  it  reaches  the  supraorbital  notch 
or  foramen,  and  is  the  outer  of  the  two  (see  Fig.  96). 

The  supratrochlear  nerve  runs  to  the  inner  part  of  the 
roof  of  the  orbital  aperture,  and  earns  its  name  from  passing 
just  above  the  trochlea  or  pulley  of  the  superior  oblique 
muscle.  ■  It  is  probable  that  this  pulley  will  have  been 
damaged  in  exposing  the  orbit,  but  its  attachment  may  be 
found  on  the  piece  of  bone  removed,  and  it  can  be  preserved 
on  the  other  side.    Just  before  the  nerve  leaves  the  orbit  a 
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small  infratrochlear  branch  is  given  oif  which  joins  a  twig 
of  the  same  name  from  the  nasal  nerve.  The  Lacrimal 
nerve  is  smaller  than  the  frontal,  and  runs  forwards  through 
the  anterior  lacerated  foramen,  along  the  outer  part  of  the  roof 


Fig.  96. — The  Left  Orbit  from  above. 

L.P.S.  Levator  Palpebrse  Superioris  Muscle.  S.O.N.  Supraorbital 
Nerve.  S.T.N.  Supratrochlear  Nerve.  Fr.S.  Frontal  Sinus.  I.T.N. 
Infratrochlear  Nerve.  N.N.  Nasal  Nerve.  I.R.  Internal  Rectus.  '  S.O. 
Superior  Oblique.  Oph.A.  Ophthalmic  Artery  giving  off  its  Supraorbital 
Branch.  4th  N.  Fourth  or  Trochlear  Nerve.  O.N.  Optic  Nerve.  S.F. 
Structures  entering  Orbit  through  the  Sphenoidal  Fissure.  E.R.  Ex- 
ternal Rectus.  L.N.  Lacrimal  Nerve.  S.R.  Superior  Rectus  '  S  0  A 
Supraorbital  Artery.  Fr.N.  Frontal  Nerve.  L.G.  Lacrimal  Gland 
drawn  aside. 

of  the  orbit,  until  it  reaches  the  lacrimal  gland,  which  it  enters 
and  supplies.  After  this  a  few  twigs  come  out  of  the  front  of 
the  gland  to  supply  the  outer  part  of  the  upper  eyelid  with 
sensation.  In  the  outer  part  of  the  orbit  a  small  twio'  of 
communication  is  received  from  the  temporo-malar  nerve. 
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The  Lacritnal  gland  is  about  the  size  of  a  bean,  and 
is  usually  completely  surrounded  by  the  orbital  fat;  the 
lacrimal  nerve,  however,  leads  to  it.  Clean  it  carefully,  and 
notice  that  it  consists  of  a  larger  upper  and  a  smaller  lower 
lobe.  By  gently  drawing  it  up  its  minute  ducts  may  be 
seen  passing  to  the  outer  part  of  the  upper  fornix  of  the 
conjunctiva  (see  Fig.  98). 

The  fowrth  nerve  (Trochlearis)  will  be  found  at  the 
back  of  the  orbit  internal  to  the  frontal,  and  may  be 
traced  forwards  until  it  enters  the  upper  (orbital)  sur- 
face of  the  superior  oblique  muscle,  which  it  does  very 
soon. 

These  three  nerves — lacrimal,  frontal,  and  trochlearis 
— are  the  only  ones  which  enter  the  orbit  above  the 
muscles,  and  they  lie  in  the  order  named  from  without 
inwards. 

The  levator  palpebrce  superioris  muscle  rises  above  and 
internal  to  the  optic  foramen,  and  rapidly  widens  as  it  runs 
forwards  to  be  inserted  into  the  tarsal  plate  of  the  upper 
eyelid.  Cut  it  across  about  its  middle,  and  turn  the  hinder 
end  backwards  very  gently  to  see  its  nerve  supply,  which 
comes  from  the  oculo-motor  (3rd)  and  pierces  the  superior 
rectus  to  reach  it.  The  broad  fascial  sheet  into  which  the 
anterior  part  expands  is  attached  on  each  side  to  the  anterior 
margins  of  the  orbit,  the  external  attachment  going  to  a  well- 
marked  tubercle  on  the  malar  bone.  A  few  fibres  from  its 
deep  surface  may  be  traced  into  the  upper  arch  or  fornix  of 
the  conjunctiva,  while  a  few  superficial  ones  lose  themselves 
among  the  fibres  of  the  orbicularis  palpebrarum.  The 
superior  rectus  rises  just  above  the  optic  foramen,  and  runs 
forwards  and  outwards  to  the  upper  surface  of  the  eyeball, 
where  it  is  inserted  into  the  sclerotic  coat  about  one-third  of 
an  inch  behind  its  junction  Avith  the  cornea.  A  line  drawn 
along  the  middle  of  the  muscle  passes  internally  to  the 
vertical  axis  at  the  centre  of  the  eyeball,  and  so  the  action  of 
the  superior  rectus  is  to  turn  the  eye  up  and  in. 
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Cut  the  muscle  and,  after  reflecting  it,  look  for  the  superior 
division  of  the  third  nerve  entering  its  deep  (ocular)  surface 
quite  far  back  (see  Fig.  99). 


Fig.  97.— Deeper  Dissection  op  the  Left  Orbit. 


L.P.8.  Levator  Palpebrse  Superioris  reflected.  S.O.  Superior  Oblique, 
cut  and  anterior  part  reflected.  I.T.N.  Infratrochlear  Nerve.  A.E.aI 
Anterior  Ethmoidal  Artery.  I.R.  Internal  Rectus.  S.O.A.  Supraorbitai 
Artery.  Posterior  Ethmoidal  Artery.  A''.iV.  Nasal  Nerve.  4th  N. 

Trochlear  Nerve.  O.N.  Optic  Nerve.  O.A.  Ophthalmic  Artery.  F.N. 
Frontal  Nerve.  E.R.  External  Rectus.  L.A.  Lacrimal  Artery.  L.N 
Lacrimal  Nerve.  O.A.  Ciliary  Arteries.  L.G.  Lacrimal  Gland.  S.B, 
Superior  Rectus. 


204 


PRACTICAL  ANATOMY 


At  this  stage  it  will  be  well  to  start  the  dissection  of  the 
right  orbit,  but  instead  of  removing  all  the  roof  and  much 
of  the  outer  wall,  as  has  been  done  on  the  left  side,  leave 
a  narrow  bridge  of  bone  at  the  anterior  orbital  margin,  and 
do  not  remove  the  roof  of  the  anterior  lacerated  foramen. 
This  orbit,  although  it  will  be  harder  to  dissect  than  the  other, 


Fio.  98. — Dissection  of  Left  Orbit  from  in  front. 


S.O.N.  Supraorbital  Nerve.  L.P.S.  Levator  Palpebrse  Superioris 
dividing  the  anterior  part  of  tlie  Lacrimal  Gland  (L.O.  and  L.G-.)  into 
two  parts.  Ma.T.  Malar  Tubercle.  I.O.M.  Inferior  Oblique  Muscle. 
G.  Canaliculi.  L.S.  Lacrimal  Sac.  I.T.L.  Internal  Tarsal  Ligament. 
P. A.  Internal  Palpebral  Artery.  N.A.  Nasal  Artery.  I.T.L.  Infra^ 
trochlear  Nerve  Loop.  Fr.A.  Frontal  Artery.  S.T.N.  Supratrochlear 
Nerve. 

will  keep  the  structures  in  their  real  positions  much  better. 
On  the  left  side  the  superior  oblique  muscle  has  been  seen 
where  the  fourth  nerve  enters  it.  It  rises  just  internal  to 
the  origin  of  the  levator  palpebrse  and  runs  forwards  along 
the  junction  of  the  inner  wall  with  the  roof  of  the  orbit. 
About  the  level  of  the  front  of  the  eyeball  its  tendon  passes 
through  the  pulley,  which,  if  it  has  been  damaged  on  the 
left  side,  is  intact  on  the  right.   It  can  usually  be  easily  felt 
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through  the  eyelid  in  the  living  person,  though  this  is  more 
difficult  in  the  formcalm-hardened  dead  body. 

After  leaving  the  pulley  the  tendon  turns  backwards, 
outwards,  and  downwards  to  reach  the  outer  and  back  part 
of  the  upper  hemisphere  of  the  eyeball,  so  that,  when  acting, 
it  pulls  the  back  of  the  eye  upwards  and  inwards  and  makes 
the  front  look  downwards  and  outwards. 

It  will  be  seen  that  the  superior  oblique  passes  below  the 
superior  rectus;  indeed,  its  insertion  could  not  have  been 
seen  unless  the  rectus  had  previously  been  cut. 

It  is  not  at  all  difficult  to  expose  the  pulley  and  a  good 
deal  of  the  tendon  of  the  superior  oblique  from  the  front 
by  dividing  the  palpebral  ligament.  This  should  be  tried 
on  the  right  side. 

The  external  rectus  [M.  rectus  lateralis]  should  be 
examined  on  the  left  orbit;  it  is  remarkable  for  rising 
by  two  heads,  one  on  each  side  of  the  anterior  lacerated 
foramen.  Between  them  the  following  structures  pass  from 
above  downwards :  (1)  Upper  division  of  oculo-motor  nerve ; 
(2)  nasal  branch  of  Fifth ;  (3)  lower  division  of  oculo-motor 
nerve ;  (4)  Abducens  (6th)  nerve ;  (5)  Ophthalmic  vein  (see 
Fig.  99). 

As  the  muscle  passes  forwards  to  be  inserted  a  little 
behind  the  sclero-corneal  junction  it  should  be  examined 
very  carefully,  when  it  will  be  seen  to  be  surrounded  by 
a  slight  sheath  of  cellular  tissue  a  little  more  delicate  in 
texture  than  the  surrounding  fat-containing  tissue.  This 
sheath  can  be  made  into  a  quite  definite  sleeve  by  a  little 
careful  dissection,  and  on  approaching  the  eyeball  it  will 
be  seen  that  it  too  is  enclosed  in  a  similar  casing  of  delicate 
cellular  tissue,  forming  a  lymph  space. 

This  is  known  as  the  Capsule  of  Tenon  [fascia  bulbi], 
and  may  be  traced  forwards  as  far  as  the  fornix  of  the 
conjunctiva  and  backwards  as  far  as  the  optic  nerve.  From 
the  outer  and  front  part  of  the  muscular  sleeve  on  the 
external  rectus  some  fairly  dense  fibres  run  outwards  to  the 
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orbital  margin,  forming  the  external  check  ligament.  The 
celkilar  sheath  and  check  Hgament  of  the  external  rectus 
are  typical  of  those  of  the  other  orbital  muscles. 

In  addition  to  the  check  ligaments  there  are  numerous 


S.T.N 


99 —Left  Orbit  Exposed  from  Outer  Side. 


S.O.N.  Supraorbital  Nerve.  S.T.N.  Supratrochlear  Nerve.  L.P. 
Levator  Palpebr^  Superioris.  L.i^.  Lacrimal  Nerve.  J.N.  ^ssl 
Nerve  C.G  Ciliary  Ganglion.  S.B.  Superior  Rectus.  31. 0\  Motor 
oZ\i  Nerve  (upper  division).  M.0\  Motor  Oculi  Nerve  (lower  division). 
MN  Ahdneens  (sixth)  Nerve.  E.R.  External  Rectus  (cnt)  J.R. 
Liferior  Rectus.  S.C.N.  Short  Ciliary  Nerves.  7.0.  Inferior  Oblique. 
L.G.  Lacrimal  Gland. 

other  condensations  of  areolar  tissue  in  the  orbit  dividing 
the  fat  into  compartments.  Sections  of  frozen  orbits  have 
been  made  by  the  writer  and  the  fat  dissolved  out,  but  no 
characteristic  and  definite  arrangement  of  these  septa  has 
been  found.  They  no  doubt  keep  the  semi-fluid  fat  m  its 
place,  and  also  localise  for  a  time  any  pathological  collection 
of  fluid. 
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Now  trace  the  nasal  nerve  on  the  right  side  from  the 
anterior  lacerated  foramen  forwards  and  inwards,  above  the 
optic  nerve,  until  it  reaches  the  inner  wall  of  the  orbit  at 
the  anterior  ethmoidal  canal.  Here  it  gives  off  an  infra- 
trocJdear  branch,  which  runs  forwards  to  form  a  delicate  loop 
with  the  supratrochlear  already  mentioned.  From  this  loop 
the  lacrimal  sac  is  supplied.  The  roof  of  the  ethmoidal  canal 
may  be  carefully  chiselled  away,  and  then  the  continuity  of 
the  orbital  and  cranial  stages  of  the  nerve  will  be  complete. 

While  the  nasal  nerve  is  still  on  the  outer  side  of  the 
optic  nerve  it  gives  off  a  small  twig  containing  sensory  and 
sympathetic  fibres  to  the  ciliary  ganglion,  a  structure  about 
the  size  of  a  pin's  head,  which  is  embedded  in  the  fat  between 
the  optic  nerve  and  the  external  rectus  and  not  far  in  front 
of  the  anterior  lacerated  foramen  (see  Fig.  99,  C.G.). 

It  is  important  to  find  this  ganglion  if  possible,  as  most 
of  the  nerve  supply  of  the  eyeball  passes  through  it.  In  addi- 
tion to  the  sensory  and  sympathetic  fibres  just  noticed  from 
the  nasal  nerve,  it  receives  a  root  containing  motor  fibres  fi'om 
the  branch  of  the  third  nerve  to  the  inferior  oblique  muscle. 

From  the  front  of  it  the  short  ciliary  nerves  will  be  seen 
running  to  pierce  the  sclerotic  round  the  point  at  which  the 
optic  nerve  enters.  Where  the  nasal  nerve  is  crossing  the 
optic  nerve,  look  for  the  two  long  ciliary  branches  which 
run  forward  to  pierce  the  sclerotic  with  the  short  ciliaries.^  If 
the  ganglion  and  ciliary  nerves  are  not  found  on  the  right 
side,  they  should  be  looked  for  on  the  left,  though  things 
have  been  more  disturbed  here. 

The  ophthalmic  artery  should  now  be  traced.  It  was  seen 
passing  through  the  optic  foramen  below  and  outside  the 
optic  nerve,  so  that  at  the  back  of  the  orbit  it  should  be 
looked  for  on  the  outer  side  of  the  nerve.  It  then  crosses, 
usually  above,  the  nerve  and  runs  a  tortuous  course  towards 
the  posterior  ethmoidal  foramen  in  the  inner  wall  of  the 

1  Modern  research  makes  it  probableJJiatsome  at  least  of  the  sympathetic 
fibres  pass  through  the  long  ciliary  net^DSi^^of  through  the  ganglion. 
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orbit.  It  reaches  this  by  passing  between  the  superior 
oblique  and  internal  rectus  muscles,  after  which  it  runs 
forwards  to  the  upper  and  inner  part  of  the  orbital  aperture, 
where  it  divides  into  its  three  terminal  branches,  nasal 
[A.  dorsalis  nasi],  palpebral  [A.  palpebralis  medialis],  and 
frontal,  all  of  which  have  been  studied  in  the  dissection  of 
the  scalp  and  face  (see  Fig.  97). 

While  the  artery  is  still  on  the  outer  side  of  the  nerve  it 
gives  off  a  lacrimal  branch  for  the  gland  and  a  retinal 
branch  [A.  centralis  retinae],  which  pierces  the  optic  nerve 
below  and  externally  about  I  inch  from  the  eyeball.  As 
this  artery  is  the  only  supply  of  the  retina,  any  obstruction 
to  it  by  embolism  or  pressure  must  cause  blindness.  Whilst 
crossing  the  optic  nerve  the  ophthalmic  artery  gives  oflf  two 
long  and  five  or  six  short  ciliary  branches,  which  pierce 
the  sclerotic  round  the  entry  of  the  optic  nerve ;  the  latter 
supplying  the  choroid  coat  and  ciliary  processes,  the  former 
the  iris.  About  the  same  place  the  supraorbital  artery 
comes  off  and  accompanies  the  frontal  and  supraorbital  nerves 
to  the  forehead. 

Muscular  branches  of  great  variabihty  should  be  looked 
for,  and  are  of  special  importance,  because  dehcate  twigs, 
known  as  the  anterior  ciharies,  run  from  them  along  the 
tendons  of  the  muscles  to  the  front  of  the  eyeball;  here,  after 
givmg  off  conjunctival  twigs  which  have  a  tortuous  course 
in  the  conjunctiva,  they  pierce  the  sclerotic  to  reach  the  iris, 
■where  they  anastomose  with  the  long  ciharies. 

The  anterior  and  posterior  ethmoidal  arteries  enter  their 
respective  canals  and  supply  the  mucous  membrane  of  the 
ethmoidal  cells;  the  anterior  ethmoidal  accompanies  the 
nasal  nerve  into  the  anterior  cranial  fossa.  In  reviewing 
these  arteries  it  will  be  noticed  that  four,  the  retinal,  long, 
short  and  anterior  ciharies,  supply  the  eyeball  solely ;  two, 
the  muscular  and  lacrimal,  supply  the  other  intraorbital 
structures ;  while  six,  the  supraorbital,  two  ethmoidals,  nasal, 
frontal,  and  palpebral,  go  to  parts  outside  the  orbit. 
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The  Ophthalmic  veins  are  difBculb  to  dissect  unless  they 
are  specially  injected  ;  their  chief  points  of  interest  are  that 
they  communicate  freely  in  front  with  the  facial  vein,  while 
behind  they  do  not  accompany  the  artery,  since  the  larger 
part  of  them  opens  into  the  cavernous  sinus  through  the 
anterior  lacerated  foramen,  and  the  smaller  joins  the  pterygoid 
plexus  through  the  spheno-maxillary  fissure.    The  course  of 
the  optic  nerve  and  the  position  of  the  eyeball  in  the  orbit 
should  be  carefully  noted.    It  will  be  seen  that  the  inner 
orbital  wall  is  directly  antero-posterior,  while  the  outer  slopes 
forwards  and  outwards  from  the  optic  foramen ;  consequently 
the  axis  of  the  cone  which  the  orbit  makes  runs  forwards 
and  outwards  from  the  apex,  and  the  optic  nerve  lies  in  this 
axis.    The  antero-posterior  axis  of  the  eyeball  therefore  does 
not  correspond  either  with  the  long  axis  of  the  orbit  or  the 
axis  of  the  optic  nerve.    Notice,  too,  that  the  front  of 
the  cornea  in  the  living  eye  comes  well  up  to  the  level  of 
the  orbital  margin,  when  a  rod  is  placed  vertically  across  it, 
but  when  the  rod  is  placed  transversely  it  will  be  seen 
that  the  cornea  projects  rather  beyond  the  plane  of  the 
outlet. 

_  Now  cut  the  optic  nerve  and  lift  the  distal  end  upwards 
m  order  to  see  the  lower  division  of  the  third  nerve  and  the 
sixth  nerve,  which  lie  below.  The  lower  division  of  the  third 
nerve  can  be  traced  through  the  anterior  lacerated  foramen 
between  the  two  heads  of  the  external  rectus,  when  it  divides 
mto  branches  for  the  internal  and  inferior  recti,  and  the 
interior  obhque;  the  two  former  enter  the  ocular  surfaces  of 
their  muscles  very  soon,  but  the  latter  is  quite  a  long  nerve 
which  should  be  traced  forwards  to  the  posterior  border  of 
he  inferior  obhque  muscle,  giving  off  on  its  way  the  motor 
branch  to  the  ciliary  ganglion. 

The  internal  rectus  muscle  [M.  rectus  medialis]  should  be 
examined  next    It  rises  just  internal  to  the  optic  foramen 
.and  IS  remarkable  for  being  the  thickest  of  all  the  orbita 
recti  muscles,  as  well  as  for  being  inserted  nearest  (about 
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7  mm.)  to  the  sclero-corneal  junction.  These  points  are 
often  useful  in  determining  the  side  to  which  an  extirpated 
eyeball  belongs. 

The  inferior  rectus  muscle  rises  below  the  optic  foramen, 
and  runs  forwards  and  outwards,  to  be  inserted  in  a  corre- 
sponding position  on  the  lower  hemisphere  of  the  eyeball  to 
that  occupied  by  the  insertion  of  the  superior  rectus  on  the 
upper. 

Cut  the  inferior  rectus  and  raise  the  eyeball  in  order  to 
see  the  next  muscle. 

The  inferior  oblique  muscle  rises  from  the  antero-internal 
part  of  the  floor  of  the  orbit,  and  runs  backwards  and  out- 
wards below  the  inferior  rectus  to  be  inserted  into  the  postero- 
external part  of  the  eyeball;  it  will  therefore  pull  the  back 
of  the  globe  inwards  and  downwards,  and  so  make  the  cornea 
look  upwards  and  outwards.  The  superior  rectus,  it  will  be 
remembered,  makes  the  eye  look  upwards  and  inwards,  so 
that,  if  the  two  muscles  act  together,  the  eye  will  look 
straight  upwards.  In  the  same  way  it  will  be  realised  that 
the  inferior  rectus,  acting  with  the  superior  obhque,  will 
direct  the  eye  straight  downwards.  For  purely  vertical 
movements  of  the  eye,  therefore,  the  proper  rectus  will 
always  act  with  the  other  obhque  muscle. 

The  inferior  obhque  may  be  better  exposed  by  cutting 
and  reflecting  the  inferior  rectus.  On  the  left  side  a  dissec- 
tion of  the  inferior  obhque  should  be  made  from  the  front  by 
cuttmg  through  the  inferior  palpebral  ligament  (see  Fig.  98). 

The  sixth  nerve  enters  the  orbit  through  the  anterior 
lacerated  foramen,  and  passes  between  the  two  heads  of  the 
external  rectus,  on  the  outer  side  of  the  lower  division  of  the 
third  nerve.  It  very  soon  enters  the  ocular  surface  of  the 
external  rectus,  which  it  supplies. 

On  reviewing  the  contents  of  the  posterior  half  of  the 
orbit,  it  will  be  noticed  that  the  fourth,  frontal  (5  f.)  and 
lacrimal  (5  1.)  nerves  are  above;  then  come  the  levator 
palpebrie  and  superior  rectus  muscles  (M.) ;  then  the  upper 
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division  of  the  third  (3  a.),  the  nasal  branch  of  the  fifth  (5  n.), 
and  the  ophthalmic  artery  (A.) ;  below  these  the  optic  nerve 
(N.) ;  and,  finally,  the  lower  division  of  the  third  (3  b.)  and 
the  sixth  nerves.  Arranged  in  a  diagrammatic  way  the 
structures  have  this  order : — 

4,  5  (f.  and  1.). 
M. 

3  (a.),-5  (n.),  A. 
N. 
3  (b.),  6. 

Now  cut  the  muscles  which  have  not  been  already  divided, 
and  remove  the  eyeball  to  a  vessel  containing  spirit  and  water, 
or  formahn  solution.  The  back  of  the  orbit  shows  the  optic 
foramen  with  the  origins  of  the  recti  muscles  round  it ;  they 
rise  from  a  fibrous  ring,  almost  a  tube,  which  is  really  nothing 
more  than  the  four  coalesced  tendons  of  origin.  The  tube  is 
interrupted  by  the  fact  that  the  external  rectus  rises  by  an 
upper  head  which  is  internal  to  the  anterior  lacerated 
foramen,  and  a  lower  which  comes  from  the  outer  side,  and 
in  this  way  all  the  structures,  coming  through  the  anterior 
lacerated  foramen,  except  the  frontal,  lacrimal  and  fourth 
nerves,  are  said  to  pass  between  the  two  heads  of  the  external 
rectus.  Below  and  outside  the  optic  foramen  the  spheno- 
maxillary fissure  hes.  In  the  recent  state  very  little  is  seen 
of  it,  because  it  is  closed  in  by  membrane  continuous  with 
the  periosteum,  excepting  where  the  veins,  nerves,  and 
lymphatics  go  through  it.  The  veins  have  been  described 
already,  the  nerves  are  the  infraorbital,  and  its  orbital  branch 
the  temporo-malar. 

The  infraorbital  nerve,  - or  continuation  of  the  second 
division  of  the  fifth,  is  easily  found  running  forward  in  a 
groove  m  the  posterior  part  of  the  orbital  floor,  but  as  the 
front  of  the  orbit  is  approached  the  groove  becomes  a  canal 
which,  a  quarter  of  an  inch  behind  the  orbital  margin  turns 
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downwards  and  forwards  r^ither  suddenly  to  open  on  to  the 
face. 

The  roof  of  the  canal  should  be  chiselled  away,  so  as  to 
expose  the  whole  intraorbital  course  of  the  nerve,  but  the 
nerve  itself  should  not  be  interfered  with  at  present.  A 
small  infraorbital  branch  of  the  internal  maxillary  artery 
accompanies  the  nerve. 

The  temporo-malar  nerve  [N.  zygomaticus]  is  a  branch  of 
the  second  division  of  the  fifth  before  the  latter  enters  the 
orbit ;  it  should  be  looked  for  in  the  lower  and  outer  angle  of 
this  cavity,  gradually  creeping  up  as  it  runs  forward  to  enter 
the  temporo-malar  canal  in  the  malar  bone.  While  still 
within  the  orbit,  it  gives  a  communicating  branch  to  the 
lacrimal  nerve. 

On  the  left  side  the  dissection  from  in  front  should  be 
c;  •  i'  (1  as  far  back  as  possible.  It  is  very  important  to  get 
;i  .I'll  idea  of  the  relative  positions  of  structures  from  ihis 
•  r  V  (  w.  because  this  is  how  they  have  to  be  approached 
The  tendons  of  all  four  recti,  the  superior  and  inferior 
bi.quu  muscles,  the  lacrimal  gland  and  terminal  parts  of 
he  siipraoibital,  supratrochlear  and  iufratrochlear  nerves,  as 
..ell  ..s  of  the  ophthalmic  artery,  may  be  reached.  Divide 
each  tendon  close  to  its  ocular  attachment  and  try  to  draw 
it  baci<  through  the  opening  in  the  roof ;  the  resistance  will 
give  some  idea  of  the  value  of  the  check  ligaments. 

In  cutting  the  tendons  the  capsule  of  Tenon  is,  of  course, 
opened;  it  should  now  be  reflected  back  with  a  probe  or 
seeker  until  the  optic  nerve  is  reached.  Now  press  down 
with  the  probe  on  the  lower  part  of  the  capsule,  and  notice 
how  strong  it  is  and  how  well  it  is  attached  by  areolar  planes 
to  the  orbital  wall  on  each  side.  This  strengthening  is  some- 
times called  the  suspensory  ligament  of  Lockwood,  though  as 
a  definite  structure  it  is  often  hard  to  demonstrate.  The 
practical  point,  however,  is  clear  enough  that  the  eyeball  will 
not  drop  even  though  the  maxilla  be  removed,  provided  that 
the  side-walls  of  the  orbit  are  not  cut  away  too  high. 


THE  EYE 


213 


Divide  the  optic  nerve,  close  to  tlie  eyeball,  through  the 
anterior  orbital  aperture;  this  is  best  done  with  curved 
scissors,  and  then  the  left  eye  can  be  removed  for  future 
examination. 

THE  EYE 

In  subjects  injected  with  formalin  the  eyeball,  although 
sometimes  rather  collapsed,  is  quite  useful  for  examination, 
but  its  anatomy  can  always  be  more  easily  followed  if  three 
or  four  fresh  bullocks'  eyes  are  ordered  from  the  nearest 
slaughter-house.  It  is  altogether  undesirable  to  study  the 
eyes  of  any  other  mammal  without  at  least  one  human  eye 
for  reference,  because  it  is  so  important  to  have  a  clear  idea 
of  the  relative  size  of  the  different  parts  in  man. 

Taking  one  of  the  human  eyes  already  removed,  notice 
that  it  is  a  sphere  of  practically  an  inch  in  diameter  in  every 
direction  (a  small  fraction  longer  antero-posteriorly),  and 
that  anteriorly  the  cornea  or  transparent  part  bulges  for- 
wards slightly.  Posteriorly  the  optic  nerve  joins  the  sphere 
internal  to  and  a  trifle  below  the  point  at  which  the  antero- 
posterior axis  would  emerge. 

Forming  a  ring  round  the  entrance  of  the  optic  nerve  are 
the  points  of  entry  of  the  long  and  short  ciliary  arteries  and 
nerves,  while  the  veins  {venoe  vorticosoe)  come  out  in  four  or 
five  places  a  little  behind  the  equator  or  vertical  transverse 
(coronal)  section,  midway  between  the  anterior  and  posterior 
poles  of  the  eye.  : 

Look  at  the  cut  end  of  the  optic  nerve,  and  notice  that 
it  has  a  very  thick  fibrous  sheath,  which  with  care  may  be 
separated  a  little  from  the  true  nerve  tissue  within  it,  since 
there  is  a  small  lymph  space  between.  This  separation  is 
more  easily  made  out  by  splitting  the  nerve  a  little  in  a 
longitudinal  direction.  It  is  not  at  all  easy  to  tell  which  eye 
IS  being  looked  at  unless  the  tendons  of  the  two  oblique 
miiscU-s  are  left  fairly  long ;  if  they  are  cut  very  short  re 
member  that  they  are  attached  fairly  close  together  on 'the 
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outer  side  of  the  eye  and  behind  the  equator.  The  inner 
side,  too,  can  generally  be  localised  by  the  junction  of  the 
optic  nerve  mentioned  above,  as  well  as  by  the  fact  that  the 
internal  rectus  attachment  is  the  broadest  of  all  and  nearest 
the  sclero-corneal  junction.  The  upper  pole  can  generally  be 
told  by  the  tendon  of  the  superior  oblique  being  so  much 
narrower  than  that  of  the  inferior,  while  the  latter  is 
between  the  external  rectus  insertion  and  the  optic  nerve, 
and  approaches  the  optic  nerve  more  closely  than  does  the 
insertion  of  any  other  muscle. 

The  diameter  of  the  cornea  is  about  half  an  inch,  slightly 
greater  transversely  than  vertically.  Make  an  antero-pos- 
terior  section  of  one  eye  and  an  equatorial  (transverse 
vertical)  section  of  the  other.  This  may  be  done  with  a 
really  sharp  knife  or  razor,  but  it  is  infinitely  better  to  go  to 
a  little  further  trouble  and  freeze  the  eyeballs  on  a  freezing 
microtome,  or  in  a  mixture  of  ice  and  salt.  When  they  are 
frozen  hard,  a  fret  or  other  fine  saw  is  the  best  thing  with 
which  to  cut  them.  After  this  they  should  be  placed  in  a 
dish  of  weak  spirit  and  water,  and,  as  they  begin  to  thaw, 
their  surface  lightly  brushed  with  a  camel's-hair  brush.  The 
author  finds  a  little  socket  of  plasticine  an  excellent  way  of 
keeping  them  steady.  Now  examine  the  sections,  and  notice 
that  there  are  three  coats :  (1)  an  outer  protective  formed  by 
the  sclerotic  [sclera]  in  the  posterior  five-sixths,  and  the 
cornea  in  the  anterior  sixth ;  (2)  an  intermediate  vascular 
and  pigmented  coat,  the  choroid  [chorioidea],  posteriorly,  and 
the  ciliary  bodies,  and  iris  anteriorly;  (3)  a  dehcate  nervous 
inner  layer,  the  retina.  Of  these  coats  the  innermost  is  so 
thin  that  it  tears  with  the  slightest  touch. 

The  sclerotic  is  nearly  twice  as  thick  posteriorly,  where  it 
is  reinforced  by  the  sheath  of  the  optic  nerve,  as  it  is  at  the 
equator;  but  in  front  of  that  the  recti  join  it,  and  so  it  gets  a 
little  thicker  near  its  junction  with  the  cornea. 

The  cornea,  too,  is  thicker  near  the  sclero-corneal  junc- 
tion than  at  the  anterior  pole  of  the  eye.    Both  these  parts 
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of  the  outer  coat  are  made  of  fibrous  tissue,  with  cells  and 
minute  lymph  channels  among  the  fibres,  but  in  front  all 
these  structures  have  the  same  refractive  index,  and  so  the 
cornea  is  transparent.    The  cornea  has  an  elastic  membrane 


C. 


Fig.  100.— Horizontal  Section  of  Eyeball. 


C.  Cornea.  Aq.  Aqueous  Humour.  /.  Iris.  S.L.L.  Suspensory 
Ligament  of  Lens.  CP.  Canal  of  Petit.  E.R.  External  Rectus.  Scl. 
Sclerotic.  Chor.  Choroid.  Ret.  Eetina.  H.M.  Hyaloid  Membrane. 
M.L.  Macula  Lutea.  O.N.  Optic  Nerve.  B.AK  Eetinal  Artery.  O.D. 
Optic  Disc.  I.R.  Internal  Rectus.  Vit.  Vitreous  Humour.  C.B 
Ciliary  Body.    O.Sch.  Canal  of  Schlemm.    L.  Lens. 

in  front  of  and  behind  it,  but  these  cannot  be  seen  with  the 
naked  eye. 

If  the  sclero -corneal  junction  is  examined  carefully  with 
a  hand  lens,  the  small  aperture  of  the  Canal  of  Schlemm 
[sinus  venosus  scleroe]  is  seen ;  it  is  really  a  venous  sinus. 

The  Choroid  coat  is  continued  forwards  into  the  iris,  and 
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is  pigmented.  Posteriorly  it  is  perforated  by  the  optic  nerve, 
while  anteriorly,  just  before  it  joins  the  iris,  it  becomes  folded 
to  form  the  ciliary  bodies,  to  be  noted  later.  It  is  essenti- 
ally a  vascular  coat,  and  its  deeper  layer,  the  chorio-capillaris, 
nourishes  the  outer  layers  of  the  retina. 

The  Iris  is  the  diaphragm  which,  by  varying  the  size  of 
its  opening — the  pupil — can  regulate  the  amount  of  light 
admitted  to  the  eye.  It  lies  very  close  to  and  just  in  front 
of  the  lens,  although  there  is  a  small  triangular  space  known 
as  the  posterior  aqueous  chamber  between  the  two,  and 
bounded  externally  by  the  bases  of  the  ciliary  processes.  It 
is  thus  seen  that  only  the  pupillary  margin  of  the  iris  is  in 
contact  with  the  lens  capsule.  The  anterior  aqueous  chamber 
Hes  between  the  cornea  and  the  iris,  and  is  about  an  eighth 
of  an  inch  from  before  backwards. 

The  Betina  is  seen  as  an  extremely  delicate,  whitish 
membrane,  which  easily  separates  from  the  choroid,  espe- 
cially when  the  vitreous  humour  is  removed.  This  "  de- 
tachment of  the  retina"  sometimes  occurs  in  life  as  the 
result  of  a  blow  on  the  eye.  As  a  matter  of  fact,  the  whole 
of  the  retina  is  not  present  in  the  delicate  white  membrane, 
because  there  is  a  layer  of  very  black  pigment^  which  de- 
velopmentally  belongs  to  the  retina,  but  is  left  behind  on 
the  choroid  when  the  retina  separates  from  it.  This 
pigmented  layer,  lined  internally  by  columnar  epitheUum, 
is  continued  forwards  over  the  inner  surface  of  the  cihary 
processes,  and  here  is  supposed  to  play  an  important  part 
in  the  secretion  of  the  aqueous  humour ;  it  is  known  as  the 
pars  ciliaris  retincB.  On  the  back  of  the  iris,  too,  the  black 
pio-ment  layer,  together  Avith  the  columnar  cells,  here  also  pig- 
mented, is  very  marked,  and  is  called  the  ^mrs  iriclica  rethvx. 

The'iem  in  the  dissecting-room  is  opaque,  especially  if 
spirit  has  come  near  it.  It  is  enclosed  in  a  structureless 
capsule,  though  this  is  not  visible  to  the  naked  eye.  in 
the  section  it  is  bi-convex,  with  the  anterior  surface  a  good 

1  Tapetum. 
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deal  flatter  than  the  posterior.  It  is  about  J  inch  in  diameter, 
a  measurement  of  importance  in  cataract  operations,  since  a 
slit  through  which  it  can  pass  out  has  to  be  made  in  the 
limbus  or  sclero-corneal  junction.  The  vitreous  humour 
tills  the  cavity  of  the  eyeball  behind  the  lens ;  it  is  of  the 
consistence  of  a  very  thin  jelly,  and  is  enclosed  by  a  delicate 
capsule  called  the  hyaloid  membrane.  Anteriorly  this 
membrane  splits  into  two  layers,  the  anterior  of  which 
passes  in  front  of  the  lens  and  blends  with  its  capsule.  It 
is  closely  pressed  against  the  ciliary  processes  and  firmly 
fixed  to  them  in  passing.  It  is  known  as  the  suspensory 
ligament  of  the  lens,  and,  when  the  ciliary  processes  are 
drawn  forwards,  will  relax  and  allow  the  front  of  the  lens 
to  become  more  convex  through  its  own  elasticity. 

The  posterior  layer  of  the  splitting  continues  to  enclose 
the  vitreous,  and  lies  in  close  contact  with  the  back  of  the 
lens.  Between  the  two  layers  of  the  split  membrane  there 
is  a  space  surrounding  the  margin  of  the  lens  known  as  the 
canal  of  Petit  [spatia  zonulariaj.  Running  right  through 
the  vitreous  humour,  from  the  entrance  of  the  optic  nerve 
to  the  middle  of  the  back  of  the  lens,  is  the  hyaloid  canal. 
In  the  foetus  this  canal  transmitted  a  branch  from  the  retinal 
artery  to  the  back  of  the  lens.  In  the  foetus,  too,  the  lens 
was  connected  to  the  iris  and  ;:eceived  blood  vessels  from  it. 
Hemnants  of  this  are  sometimes  found  in  the  pupil  after 
biith  as  "  persistent  capsulo-pupillary  membrane." 

Now  take  the  posterior  half  of  the  eyeball  which  was 
divided  transversely,  and  scoop  out  the  vitreous  humour  as 
gently  and  carefully  as  possible.  It  will  be  seen  to  retain 
its  shape,  owing  to  the  hyaloid  membrane  and  to  a  minute 
and  very  dehcate  network  m  its  interior,  if  it  is  received 
into  a  vessel  of  water.  On  examining  the  retina,  preferably 
with  a  magnifying  lens,  the  optic  disc  [papilla  nervi  optici] 
will  be  seen  opposite  the  point  where  the  optic  nerve  enters 
(3  mm.  to  the  inner  or  nasal  side  of  the  posterior  pole  of 
the  eye).    It  is  a  circular  disc  only  1-5  mm.  across,  and  in 
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its  centre  is  the  place  where  the  retinal  artery  breaks  up 
into  radiating  branches  for  the  innermost  layers  of  the 
retina.  The  disc  is  of  great  clinical  importance,  and  is 
examined  with  the  ophthalmoscope  in  the  living  body.  Its 
surface  is  slightly  raised,  and,  as  it  only  consists  of  nerve 
fibres,  it  is  spoken  of  by  physiologists  as  the  "  blvnd  spot" 

At  the  posterior  pole  of  the  eye,  and  therefore  3  mm. 
to  the  outer  (temporal)  side  of  the  disc,  is  the  nnacula  lutea 
or  yellow  spot—oyal,  with  its  long  axis  (2  to  3  mm.)  hori- 
zontal.   It  is  the  seat  of  most  acute  vision. 

Cut  one  of  the  fresh  bullocks'  eyes  through  trans- 
versely and,  after  removing  the  vitreous,  look  for  the  optic 
disc-  try  to  notice  particularly  the  arrangement  of  the 
arteries  and  veins  in  it.  There  is  no  yellow  spot  in  the  ox, 
since  this  only  occurs  in  animals  which  use  their  eyes  tor 
binocular  vision.  On  the  other  hand,  a  beautiful  iridescent 
colouring,  not  found  in  man,  is  present  in  the  retma  of  the 
ox  and  is  known  as  the  tapetum. 

'  In  the  anterior  half  of  the  eye  remove  the  vitreous  humour 
and  trace  the  retina  forwards.  A  little  behind  the  region 
of  the  cihary  bodies  its  nervous  elements  end  m  a  scalloped 
edge  called  the  ora  serrata,  though  a  pigmented  and 
epithelial  layer  is  continued  forwards  as  the  pars  cilians 
and  pars  iridica  retince.  . 

Everything  seen  in  this  half  of  the  bullocks  eye  should 
be  checked  in  the  corresponding  half  of  the  human  eye,  as 
far  as  its  condition  will  allow.  _ 

In  removing  the  lens,  look  at  its  posterior  surface  tor  a 
mark  like  an  upright  Y.  This  shows  the  place  where  the 
various  lamellae  of  which  it  is  composed  are  joined  together. 
When  the  lens  is  removed,  look  at  its  anterior  surface,  which 
bears  a  similar  mark,  only  the  Y  is  now  inverted.  Of  course, 
these  marks  are  only  apparent  when  the  transparency  ot  the 
structures  has  disappeared. 

1  This  should  be  done  with  scissors,  unless  it  is  frozen,  and  cut  with  the 
saw  like  the  others. 
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The  lens  having  been  removed,  the  ciliary  -bodies  are 
seen  from  behind;  they  are  about  seventy  in  number, 
radially  arranged,  each  one  swelling  anteriorly  to  a  thickened, 
rounded  base  Avhich  lies  just  behind  the  iris.  The  pigment 
of  the  retina  which  covers  them  makes  them  look  very  black. 

The  term  ciliary  processes  is  often  used  as  a  synonym 
for  ciliary  bodies,  but,  clinically,  by  ciliary  processes  are 
understood  a  delicate  fringe  of  vascular  glomeruli  which  is 
present  on  the  convex  surface  of  each  ciliary  body. 

Next  cut  through  the  cornea  close  to  the  sclero-corneal 
junction  three-quarters  of  the  way  round,  and  open  it  like 
a  lid.  Lining  the  back  of  the  cornea  is  the  posterior  elastic 
membrane  [lamina  elastica  posterior],  which  may  be  peeled 
away  from  the  cut  edge  for  a  little,  and  is  continued  on  to 
the  front  of  the  iris  as  a  series  of  dehcate  ridges  with  hollows 
between.  This  is  the  ligamentum  pectinatum  iridis,  and 
the  hollows  are  the  spaces  of  Fontana  [spatia  anguli  iridis]. 
It  is  here  that  the  aqueous  humour,  secreted  by  the  surface 
of  the  ciliary  bodies,  is  believed  to  percolate  into  the  adjacent 
canal  of  Schlemm. 

The  iris  can  now  be  seen  from  the  front  and  back,  and  it 
will  be  noticed  that  in  the  ox  its  pupil  is  a  transverse  slit, 
while  in  man  it  is  circular.  Behind,  the  iris  has  the  black 
pigment  of  the  pars  iridica  retinae,  but  seen  from  the  front 
its  colour  may  range  from  the  dark  brown  of  the  ox  or  negro 
to  the  leaden  blue  of  the  child  at  birth,  according  to  the 
amount  of  interstitial  pigment  of  various  shades  Avhich  is 
deposited  in  the  stroma  of  the  iris.  When  no  such  interstitial 
pigment  is  present  the  eye  is  blue,  and  on  looking  at  living 
people's  eyes  it  will  be  noticed  that  the  interstitial  pigment 
is  always  greater  near  the  pupil  than  at  the  periphery  of  the 
iris. 

The  iris  contains  circular  (sphincter)  and  radiating 
(dilator)  muscular  fibres,  though  they  are  difficult  to  demon- 
strate macroscopically ;  the  former  are  massed  round  the 
pupil  and  are  supplied  by  the  third  n^rve,  while  the  latter 
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are  supplied  via  the  short  ciliaries,  ciliary  ganglion,^  nasal 
nerve,  cavernous  plexus,  cervical  sympathetic  and  upper 
two  or  three  thoracic  spinal  nerves.  This  complicated  path 
is  pointed  out  because  it  is  of  clinical  importance. 

Now  take  another  bullock's  eye  and  make  a  good-sized 
window  in  the  sclerotic.  Take  it  back  nearly  to  the  optic 
nerve  and  forward  to  near  the  ciUary  region  ;  reflect  it  care-  ^ 
fully,  keeping  the  eye  in  a  vessel  of  water.  The  sclerotic ' 
will  come  away  from  the  choroid  quite  easily,  because  there 
is  a  perichoroidal  lymph  space  between  them,  crossed  by  some 
delicate  pigmented  cellular  tissue  called  the  lamimia  fusca. 
At  the  posterior  part  of  the  space  look  for  the  cihary  nerves 
and  arteries  sinking  gradually  into  the  choroid  as  they  run 
forwards.   Notice,  too,  the  characteristic  whorls  made  by  the 

venae  vorticosae. 

Take  a  tangential  slice  off  the  sclerotic  where  the  optic 
nerve  is  entering ;  if  the  cut  surface  be  carefully  looked  at  it 
is  sometimes  seen  that,  while  the  sheath  of  the  nerve  joins 
the  sclerotic,  the  nerve  fibres  pass  through  a  number  ot 
small  holes  in  the  fibrous  tissue,  which  is  therefore  called  the 
lamina  crihrosa.  Lastly,  cut  out  a  piece  of  the  ciliary  region 
showing  the  junction  of  the  cornea,  sclerotic,  iris,  and  cihary 
bodies  ;  examine  the  cut  surface  very  carefully  with  a  hand- 
lens  to  see  the  ciliary  muscle  rising  from  the  sclero-corneal 
iunction,  close  to  the  canal  of  Schlemm,  and  runnmg  back- 
wards into  the  ciliary  bodies  in  a  fan-like  manner.  In- 
ternal to  these  there  are  some  circular  fibres,  but  it  is  very 
difficult  to  make  them  out  without  a  microscope.  _ 

Another  point  which  cannot  be  demonstrated  m  the  dis- 
secting-room, but  is  of  great  clinical  importance,  is  that  the 
cihary  region  derives  most  of  its  blood  from  the  anterwr  cihary 
arteries  which  enter  the  anterior  part  of  the  eyeball  near  the 
attachment  of  the  muscles.  It  may  also  interest  t^ie  student 
to  know  that,  while  the  ciliary  region  and  iris  are  hbe  ally 
supphed  with  nerves  of  sensation,  the  choroid  is  very  insensitive. 
1  Or  long  ciliaries  and  nasal  nerve;  see  footnote  on  p.  207. 
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Spheno-maxillary  Fossa  [F.  Pfcerygo-palatina] 

This  space  should  be  carefully  studied  on  the  dried  skull, 
and  its  various  openings  noticed  before  any  dissection  is 
attempted.  In  it  lie  the  terminal  part  of  the  internal 
maxillary  artery,  a  short  length  of  the  superior  maxillary 
division  of  the  fifth  nerve,  and  the  spheno-palatine,  or 
Meckel's  ganglion,  hanging  from  the  latter.  As  these 
structures  give  off  numerous  branches,  the  small  space  is 
well  filled,  and  their  satisfactory  exposure  calls  for  some  skill 
and  ingenuity. 

Two  or  three  small  French  nails  driven  into  a  block  of 
wood  at  convenient  distances  make  a  good  rest  for  support- 
ing the  part  in  various  positions,  while  a  fret-saw,-  small 
sharp  chisel,  and  small  bone  forceps  or  very  strong  scissors 
are  the  best  tools  with  which  to  work. 

The  dry  skull  must,  of  course,  be  at  hand  for  reference. 

First  follow  the  internal  maxillary  artery  into  the  fossa 
through  the  pterygo-maxillary  fissure.  Next  localise  the 
infraorbital  nerve  in  the  groove  in  the  floor  of  the  orbit, 
and  cut  away  all  that  part  of  the  maxilla,  which  lies 
external  to  the  groove  with  the  saw  and  forceps.  This 
will  give  more  room  at  once.  Now  trace  the  nerve  from 
the  orbit  through  the  spheno-maxillary  fissure  across  the 
roof  of  the  fossa  to  the  foramen  rotundum  in  the  posterior 
wall,  and  notice  that  in  passing  backwards  the  nerve  runs 
almost  directly  inwards  along  the  top  of  the  posterior  part  of 
the  maxilla. 

Cut  away  the  top  of  the  foramen  rotundum,  and  the 
whole  length  of  the  infraorbital  nerve  is  exposed.  Entering 
the  orbit  with  the  nerve  is  the  infraorbital  branch  of  the 
internal  maxillary  artery. 

If  the  infraorbital  nerve  is  now  cut  in  the  posterior  part 
of  the  orbit  and  drawn  gently  backwards,  its  two  posterior 
superior  dental  twigs  may  be  seen,  and  may  be  traced  down 
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to  tlie  posterior  dental  canals  on  the  zygomatic  surface  of 
the  maxilla.  They  are  accompanied  by  small  branches  of 
the  internal  maxillary  artery. 

Hanging  from  the  infraorbital  nerve,  or,  more  correctly 
speaking,  from  the  maxillary  division  of  the  fifth,  by  two  or 
three  branches,  Meckel's  ganglion  will  be  seen,  though  in  order 
to  get  a  good  view  it  may  be  necessary  to  clear  away  the 
termination  of  the  internal  maxillary  artery ;  a  small  loss, 
since  its  branches  accompany  those  of  the  ganglion,  and 
when  once  these  are  seen  can  be  easily  understood. 

The  ganglion  is  about  the  size  of  a  grape  seed,  and  running 
down  from  it  are  three  descending  branches,  the  Great  and 
Accessory  palatine  nerves;  they  soon  enter  the  posterior 
palatine  canals,  which  may  be  laid  open  with  the  chisel. 
The  descending  palatine  artery  which  accompanies  the  Great 
palatine  nerve  is  quite  a  large  branch. 

Kunning  into  Meckel's  ganglion  from  behind  is  the 
Vidian  nerve  [N.  canalis  pterygoidei],  which  passes  through 
the  Vidian  canal,  a  tunnel  through  the  root  of  the  pterygoid 
plates. 

If  it  is  decided  to  follow  up  this  canal,  it  is  best  to  saw 
back  through  the  great  wing  of  the  sphenoid  from  just 
internal  to  the  foramen  rotundum  to  the  outer  part  of  the 
foramen  lacerum  medium  in  the  middle  cranial  fossa. 
This  being  done,  the  outer  wall  of  the  canal  may  be  chiselled 

^^'^The  student  is  advised  to  attempt  these  more  difficult 
pieces  of  dissection,  even  if  he  is  unsuccessful,  as  the 
technical  skill  in  using  the  chisel  will  stand  him  in  good 
stead  later  on.  In  dissecting-rooms  attached  to  hospitals  it 
is  generally  possible  to  procure  an  assortment  of  chisels, 
forceps,  and  saws  from  the  instrument-room,  Avhich  have 
been  discarded  owing  to  their  being  of  a  slightly  obsolete 
pattern,  and  these  can  be  lent  by  the  senior  demonstrator  as 

they  are  required.  .  i    i  fi,a 

When  the  Vidian  nerve  has  been  traced  back  to  tlie 
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middle  lacei-cated  foramen,  it  is  seen  to  be  formed  by  the 
union  of  the  great  superficial  petrosal  nerve  ah-eady  exposed 
in  the  dissection  of  the  middle  cranial  fossa  (see  p.  81)  and 
the  great  deep  petrosal,  which  comes  from  the  carotid 
plexus  of  the  sympathetic  in  the  carotid  canal. 

The  Vidian  branch  of  the  internal  maxillary  artery 
[A.  canalis  pterygoidei]  accompanies  the  nerve  backwards 
through  its  canal. 

The  three  roots  of  Meckel's  ganglion  have  now  been 
accounted  for.  The  sensory  are  the  twigs  by  which  the 
I  ganghon  hangs  from  the  second  division  of  the  fifth,  the 
motor  is  the  great  superficial  petrosal  from  the  facial,  and 
the  sympathetic  is  the  great  deep  petrosal  from  the  carotid 
plexus. 

The  pterygo-palatine  branch  of  Meckel's  ganglion  is  a 
very  small  nerve  which  runs  back  to  the  roof  of  the  pharynx 
j  in  the  pterygo-palatine  canal,  just  internal  to  the  root  of  the 
internal  pterygoid  plate ;  it  therefore  lies  internal  and  inferior 
to  the  Vidian.  To  find  it  strip  the  mucous  membrane  away 
in  this  region,  and  break  the  sphenoidal  process  of  the  palate 
away  from  the  sphenoid. 

The  last  branches  of  Meckel's  ganglion,  the  naso-palatine 
and  upper  nasal  branches,  have  been  seen  in  the  nose,  and 
may  be  traced  to  the  ganglion  by  enlarging  the  spheno- 
palatine foramen ;  in  other  words,  by  cutting  away  some  of 
the  delicate  vertical  plate  of  the  palate  with  a  chisel  or 
strong  scissors.  In  this  way  the  ganglion  can  be  exposed 
from  its  inner  side,  and  the  naso-palatine  artery  traced  into 
the  fossa. 

Before  leaving  this  region  it  may  be  well  to  recapitulate 
the  structures  passing  through  the  various  openings  in  the 
spheno-maxillary  fossa.  They  are:  In  the  roof  (spheno- 
maxillary fissure),  infraorbital  nerve,  infraorbital  artery, 
temporo-malar  nerve.  In  the  floor:  1.  (posterior  palatine 
canal),  Great  palatine  nerve  and  artery ;  2.  (accessory 
palatine  canals),  accessory  palatine  nerves. 
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In  fhe  anterior  wall  (posterior  superior  dental  canals), 
posterior  superior  dental  nerves  and  arteries. 

In  the  posterior  wall :  1.  (foramen  rotundum),  infraorbital 
nerve,  here  generally  spoken  of  as  the  second  division  of  the 
fifth ;  2.  (Vidian  canal),  Vidian  nerve  and  artery ;  3.  (pterygo- 
palatine canal),  pterygo-palatine  nerve  and  artery. 

In  the  outer  wall  (pterygo-maxillary  fissure),  internal 
maxillary  artery. 

In  the  inner  wall  (spheno-palatine  foramen),  naso-pala- 
tine  nerve  and  artery,  upper  nasal  nerves. 

THE  TONGUE 

As  the  tongue  has  been  partly  examined  in  the  mouth 
(p.  125),  in  the  submaxillary  region  (p.  141),  and  in  the 
pharynx,  only  those  parts  which  have  not  already  come  into 
view  need  be  dealt  with  here. 

In  the  pharynx  the  V-shaped  sulcus  terminalis  was 
noticed  dividing  the  superior  or  dorsal  surface  from  the 
posterior  or  pharyngeal.  Just  in  front  of  this  are  seen  the 
circumvallate  papillce  [p.  vallatse],  of  which  there  are  from 
seven  to  twelve.  Notice  that  each  has  a  flattened,  disc-like, 
central  elevation  surrounded  by  a  fossa  or  ditch,  which  in  its 
turn  is  surrounded  by  a  vallum  or  rampart. 

At  the  back  of  the  side  of  the  tongue  are  some  indistinct 
vertical  ridges,  the  yestigial  foliate  papillce,  so  well  marked  in 
rodents.  It  should  be  noticed  that  both  these  sets  of  papillte 
are  found  in  the  area  of  the  tongue  supplied  by  the  glosso- 
pharyngeal nerve.  • 

The  thread-hke  filiform  and  button  mushroom-like 
fungiform  papilla  occupy  the  dorsum,  to  which  the  lingual 
nerve  is  distributed. 

Make  a  coronal  section  of  the  tongue,  and  notice  the 
arrangement  of  its  intrinsic  muscles;  the  extrinsic  have 
already  been  dealt  with  (p.  141).  In  the  mid  line  is  the 
fibrous  septum,  and  if  the  organ  is  well  mjected  it  wiU  be 
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noticed  how  little  anastomosis  there  is  across  the  middle  line. 
Owing  to  this,  it  is  possible  to  divide  the  tongue  with  very 


Fig.  101. — Dorsum  of  Tongue  and  Opening  of  Larynx. 


Fil.Pap.  Filiform  PapillsB.  Fung.Pap.  Fun£;iform  Papillae.  Cire.Pap. 
Circuravallate  Papillas.  Fol.Pap.  Foliate  Papillae.  F.Ccbc.  Rod  in 
Foramen  Caecum.  Ling.Tons.  Mucous  Crypts  in  Lingual  Tonsil. 
Tons.  Tonsil.  S.T.R.  Supratonsillar  Recess.  A.Pil.F.  Anterior  Pillar 
of  Fauces.  S.Pal.  Soft  Palate  cut  and  reflected.  P.Pil.F.  Posterior 
Pillar  of  Fauces.  G.Ep.F.  Glosso-epiglottic  Fold.  Ph.Ep.F.  Pharyngo- 
epiglottic  Fold.  Val.  Vallecula.  Ep.  Epiglottis.  A.Ep.F.  Aryteno- 
epiglottic  Fold.  S.Pyr.  Sinus  Pyriformia.  F.V.C.  False  Vocal  Cord 
T.V.G.  True  Vocal  Cord. 

little  bleeding,  as  long  as  the  operator  keeps  strictly  to  the 
mid  line.    The  greater  part  of  the  section  is  occupied  by  the 

VOL.  I.  P 
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transverse  lingualis  [M.  transversus  lingua],  the  fibres  of 
which  are  attached  to  the  median  septum,  while  laterally 
they  end  on  the  deep  surface  of  the  mucous  membrane,  except 
posteriorly,  where  they  are  continuous  with  those  of  the 
palato-glossus  (p.  192).  Among  these  are  interwoven  vertical 
fibres,  the  upward  continuation  of  the  genio-hyo-glossus 
medially  and  hyo-glossus  laterally. 

G.H.G. 


FiQ.  102. — Coronal  Section  through  the  Back  of  the  Tongue 

TO  SHOW  THE  RELATIONS  OF  THE  HyO-GLOSSUS  MuSCLE. 

O.H.O.  Qenio-hyo-glossus.  S.L.  Superficial  Lingualis.  H.O.  Hyo- 
glossus.  Sty.G.  Stylo-glossus.  L.N.  Lingual  Nerve.  M.H.N.  Mylo- 
hyoid Nerve.  ilf.H.ilf.  My lo-hyoid  Muscle,  i?'.^.  Facial  Artery.  F.V. 
Facial  Vein.  Wh.D.  Wharton's  Duct.  S.M.G.  Submaxillary  Gland. 
Sty.H.  Stylo-hyoid.  Dig.  Digastric.  H.N.  Hypoglossal  Nerve.  L.V. 
Lingual  Veins.  H.B.  Hyoid  Bone.  M.C.  Middle  Constrictor.  L.Ay. 
Lingual  Artery.  Sty.H.L.  Stylo-hyoid  Ligament.  G.P.N.  Glosso- 
pharyngeal Nerve.    I.L.  Interior  Lingualis. 

Towards  the  side  of  the  tongue  are  a  number  of  oblique 
fibres  running  upwards  and  inwards,  sometimes  known  as 
the  oblique  lingualis.  Two.antero-posterior  bundles  of  fibres 
are  cut  in  section.  Of  these  the  superior  lingualis  lies  close 
to  the  mucous  membrane  of  the  dorsum,  while  the  inferior 
lingualis  is  a  larger  and  more  circumscribed  bundle  lying 
between  the  hyo-glossus  and  genio-hyo-glossus  (see  Fig.  102). 

If  sections  are  made  further  forward  the  inferior  lingualis 
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is  seen  to  blend  with  the  stylo-glossus  in  front  of  the  hyo- 
glossus.  The  inferior  lingualis  is  sometimes  said  to  be 
attached  to  the  body  of  the  hyoid  bone  posteriorly,  but  the 
author,  in  a  large  number  of  dissections,  has  never  been  able 
to  see  this. 

A  section  passing  upwards  from  the  lesser  cornu  of  the 
hyoid  bone  will  probably  display  the  little  chondo-'o-glossus 


Fig.  103. — Diagrammatic  Transverse  Section  of  Tongue  to 

SHOW  THE  EbLATIONS  OP  THE  SUBLINGUAL  GlAND. 

R.A.  Ranine  Artery.  I.L.  Inferior  Lingualis  Muscle.  P.S.L.  Plica 
Sublingualis.  R.V.  Ranine  Vein.  S-E.G"^.  Sublingual  Gland.  S.M.D. 
Submaxillary  (Wharton's)  Duct.  L.N.  Lingual  Nerve.  M.H.  Mylo- 
hvoid  Muscle.  G.H.  Genio-hyoid  Muscle.  G.H.G.  Genio-hvo-jilossus 
Muscle.  ° 

(see  p.  145),  many  of  the  fibres  of  which  blend  with  the  inferior 
Imgualis  and  lie  between  the  hyo-  and  genio-hyo-glossus. 

As  the  tip  of  the  tongue  is  approached,  the  cqyical  glands 
(of  Nuhn)  [Gl.  linguahs  anterior]  should  be  looked  for  on  the 
lower  surface,  one  on  each  side  of  the  mid  line.  To  expose 
these  a  part  of  the  musculature  of  the  tongue  must  be 
removed. 

Notice  how  closely  the  mucous  membrane  is  bound  to 
the  muscular  tissue  on  the  dorsum  and  sides  of  the  tongue, 
but  below  and  on  the  posterior  surface  a  good  deal  of  sub- 
mucous tissue  is  present. 
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DISSECTION  OF  THE  LARYNX 

When  a  fresh  larynx  can  be  obtained,  as  is  often  the  case, 
it  is  preferable  to  the  one  on  the  student's  own  part,  because 
by  this  time  the  latter  is  probably  rather  dry.  If  no  fresh  one 
is  available,  the  larynx  should  be  removed  from  the  part  just 
above  the  hyoid  bone,  taking  care  not  to  injure  the 
epiglottis. 

First  review  the  epiglottis,  aryteno-epiglottidean  folds, 
and  arytenoid  cartilages  already  seen  in  the  dissection  of  the 
pharynx,  and  notice  how  these  structures  form  the  orifice  of 
the  larynx. 

Next  look  down  into  the  laryngeal  cavity,  where  the 
glottis  or  rima  glottidis  will  be  seen  as  a  chink  between  the 
two  trtbe  vocal  cords  [ligamenta  vocaha],  which  it  is  possible 
to  widen  or  narrow,  as  the  cords  are  separated  or  brought 
together. 

Notice  that  the  term  "  glottis  "  only  refers  to  this  space, 
and  should  not  be  used  for  the  whole  larynx,  as  is  sometimes 
done. 

On  running  a  seeker  along  the  edge  of  the  true  cords,  it 
will  be  found  that  they  are  attached  close  together  to  the 
re-entering  angle  of  the  thyroid  cartilage  in  front,  while 
behind  each  is  fastened  to  a  slender  process  which  projects 
forward  for  about  a  quarter  of  an  inch  from  the  base  of  the 
arytenoid  cartilage  to  meet  it. 

The  tip  of  this  vocal  process  may  be  made  to  approach  or 
leave  its  fellow  by  turning  the  arytenoid  cartilage  on  its 
vertical  axis,  and  this  is  one  movement  which  occurs  during 
life ;  but,  in  addition,  the  arytenoids  may  be  drawn  bodily 
towards  or  away  from  one  another  along  the  top  of  the  back 
of  the  cricoid  cartilage. 

When  the  glottis  is  closed  it  is  a  mere  antero-posterior 
line,  but  .when  as  much  room  as  possible  is  required  it 
becomes  a  lozenge-shaped  space. 
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Above  the  true,  the  false  vocal  cords  [Hgamenta  ventri- 
cularia]  are  seen;  they  are  folds  of  mucous  membrane, 


Fig.  104.— Dorsum  op  Tongue  and  Opening  of  Larynx. 


Fil.Pap.  Filiform  Papillae.  Fung.Pap.  Fungiform  Papilla.  Circ.Pap. 
Circumvallate  Papillae.  Fol.Pap.  Foliate  Papillas.  F.Ccec.  Rod  in 
Foramen  Caecum.  Ling.Tons.  Mucous  Crypts  in  Lingual  Tonsil. 
ToTis.  Tonsil.  S.T.R.  Supratonsillar  Eecess.  A.Pil.F.  Anterior  Pillar 
of  Fauces.  S.Pal.  Soft  Palate  cut  and  reflected.  P.Pil.F.  Posterior 
Pillar  of  Fauces.  O.Ep.F.  Glosso-epiglottic  Fold.  Ph.Ep.F.  Pharyn<ro- 
epiglottic  Fold.  Vol.  Vallecula.  Ep.  Epiglottis.  A.Ep.F.  Aryteno- 
epiglottic  Fold.  S.Pyr.  Sinus  Pyriformis.  F.V.C.  False  Vocal  Cord. 
T.V.G.  True  Vocal  Cord. 

rather  more  widely  separated  than  are  the  true  cords. 
Between  the  true  and  false  cords  of  each  side  is  the 

■  .  ' '  V 
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opening  of  the  laryngeal  saccule  [ventriculus  laryngis],  which 
will  be  explored  later. 

On  looking  down  into  the  larynx  from  in  front,  a  rounded 
convexity  on  the  epiglottis,  near  its  attachment,  will  be 
seen.  This  is  the  cushion  of  the  epiglottis  [tuberculum  epi- 
glotticum],  and  is  very  much  in  the  way  in  using  the 
laryngoscope,  since  it  hides  the  anterior  commissure  of  the 
true  vocal  cords. 

Push  a  needle  through  the  crico-thyroid  space,  and  notice 
that  it  enters  the  larynx  below  the  level  of  the  true  vocal 
cords,  a  piece  of  anatomical  knowledge  which  may  be  of 
great  value  in  an  emergency. 

The  Muscles  and  Nerves  of  the  Larynx 

Now  dissect  the  muscles  carefully  on  one  side.  The 
larynx  is  sometimes  nailed  to  a  block  of  wood  during  its 
dissection,  but,  as  any  change  of  position  necessitates 
drawing  the  nails  and  putting  in  others,  it  will  be  found 
more  convenient  to  drive  two  nails  an  inch  apart  into 
a  block  in  such  a  way  that  they  slope  away  from  one 
another. 

These  will  hold  the  larynx  in  any  required  position  without 
injuring  it.  Where  small  sandbags  are  provided,  these  form 
by  far  the  best  w«,y  of  steadying  irregular-shaped  objects; 
they  may  be  covered  with  well-oiled  canvas. 

The  crico-thyroid  muscle  [M.  crico-thyreoideus]  rises 
from  the  lower  border  of  the  thyroid  cartilage  as  well  as  from 
the  front  of  the  inferior  cornu,  and  is  inserted  into  the  antero- 
lateral part  of  the  ring  of  the  cricoid  cartilage.  The  external 
braiich  of  the  superior  laryngeal  nerve  has  been  traced  to  it 
already. 

By  drawing  the  front  part  of  the  cricoid  up  towards  the 
thyroid,  its  posterior  part,  which  supports  the  arytenoids,  is 
tilted  back,  and  so  the  arytenoids  have  to  go  back  too,  thus 
stretching  the  true  cords. 
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While  dissecting  the  following  muscles,  it  will  be  advis- 
able to  trace  the  branches  of  the  recv/rrent  laryngeal  nerve  to 
them.  The  trunk  of  the  nerve  was  preserved  in  the  groove 
between  the  trachea  and  oesophagus,  and  it  should  now  be 
made  tense  with  hooks. 

A  little  behind  the  inferior  cornu  of  the  thyroid  cartilage, 
and  close  to  its  articulation  with  the  cricoid,  the  nerve  divides 
into  two  branches.  Of  these  the  anterior  supplies  the  crico- 
arytenoideus  lateralis  and  thyro-arytenoideus,  while  the 
posterior  passes  through  the  crico-arytenoideus  posticus  and 
then  enters  the  arytenoideus.  It  is  this  latter  branch  which 
communicates  with  the  internal  laryngeal  nerve. 

Notice  that  all  the  laryngeal  muscles  receive  their  nerves 
on  their  superficial  aspects. 

Divide  one  ala  of  the  thyroid  cartilage  by  a  vertical 
incision  a  Httle  to  one  side  of  the  middle  line,  and  remove  it 
by  freeing  the  mucous  membrane. 

In  doing  this  remember  that  the  thyroid  cartilages  are 
usually  more  or  less  ossified  after  middle  life. 

Look  for  the  thyro-arytenoideus  muscle,  which  rises  in 
front  close  to  the  angle  of  the  thyroid  cartilage  and  runs 
back  to  be  inserted  into  the  antero-external  surface  of  the 
pyramidal  arytenoid.  A  few  fibres  pass  up  to  the  side  of  the 
epiglottis,  while  others  form  a  delicate  sheath  for  the  surface 
of  the  laryngeal  saccule,  and  are  known  as  the  compressor 
sacculi  laryngis  [M.  ventricularis].  Lying  parallel  and 
immediately  external  to  the  true  vocal  cord  is  a  slightly 
thickened  bundle,  known  as  the  thyro-arytenoideus  internus 
[M.  vocalis],  some  of  the  fibres  of  which  are  inserted  into  the 
cord. 

The  thyro-arytenoid  will  obviously  draw  the  arytenoid 
cartilage  forward  and  so  relax  the  cord,  in  this  way  acting  as 
an  antagonist  to  the  crico-thyroid ;  but  when  the  two  muscles 
act  together  the  latter  is  the  more  poAverful,  and  the  thyro- 
arytenoideus  will  then,  by  its  contraction,  approximate  the 
two  cords  with  the  accuracy  necessary  for  proper  phonatioa. 
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Dissect  the  mucous  membrane  away  from  tbe  posterior 
surface  of  the  larynx,  and  look  for  the  arytenoideus  mwcle 
[M.  arytenoideus  transversus],  which  runs  transversely  across 
from  the  concave  posterior  surface  of  one  arytenoid  to  that 
of  the  other.  On  its  surface  there  are  some  diagonal  fibres 
which  run  from  the  lower  and  outer  angle  of  each  arytenoid, 
crossing  one  another  like  an  X,  to  be  continued  upwards 
and  outwards  into  the  aryteno-epiglottidean  fold  of  the 


Fig.  105. — Scheme  of  Laryngeal  Muscles. 

Th.C.  Thyroid  Cartilage.  A.O.  Arytenoid  Cartilage.  Th.  A.  Thyro- 
arytenoideus.  G.A.L.  Crico-arytenoideus  Lateralis.  G.A.P.  Crico-ary- 
tenoideus  Posticus.  A.  Arytenoideus.  V.Pr.  Vocal  Process  of  Ary- 
tenoid.   M.Pr.  Muscular  Process  of  Arytenoid. 

opposite  side.  These  are  sometimes  known  as  the  aryteno- 
epiglottideus  muscle  [M.  arytenoideus  obliquus]  (see  Fig.  106). 

It  is  clear  that  the  arytenoideus  muscle  must  draw  the 
two  arytenoid  cartilages  towards  one  another  (see  Fig.  105). 

The  crico-arytenoideus  posticus  muscle  rises  from  its  own 
side  of  the  posterior  expanded  or  signet  part  of  the  cricoid 
cartilage;  its  fibres,  converging,  run  upwards  and  forwards 
to  the  back  of  the  muscular  process  of  the  arytenoid,  a  stout 
process  projecting  outwards  from  the  outer  side  of  the  base 
of  that  cartilage.  This  muscle,  by  pulling  the  muscular 
process  back,  rotates  the  arytenoid  on  its  vertical  axis,  and 


Fig.  106. — Dissection  of  the  Larynx  from  Behind, 


Ef.  Epiglottis.  Ph.M.M.  Pharyngeal  Mucous  Membrane.  Th.C. 
Upper  Cornu  of  Thyroid  Cartilage.  A.M.  Arytenoideus  Muscle.  I.C. 
Inferior  Constrictor.  A.Ef.M.  Aryteno-epiglottideus  Muscle.  C.A.P. 
Crico-arytenoideus  Posticus  Muscle.  Th.Gl.  Thyroid  Gland.  P.th.Gl. 
Parathyroid  Glands,  in  this  specimen  singularly  distinct.  S.Ph.M.  Com- 
bined Insertions  of  Stylo-  and  Palato-pharyngeus  Muscles. 
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so  turns  the  vocal  processes  outwards  and  separates  the 
vocal  cords  (see  Fig.  105).  • 

The  crico-arytenoideus  lateralis  should  be  loolced  for  just 
below  the  thryo-arytenoideus.  It  rises  from  the  upper 
border  of  the  lateral  part  of  the  ring  of  the  cricoid  (see 
Fig.  107),  and  its  fibres  run  back  to  the  front  of  the  mus- 
cular process  of  the  arytenoid  cartilage,  which  it  thus  draws 
forwards,  and  so  turns  the  vocal  process  inwards,  thus 
approximating  the  cords  (see  Fig.  105). 

In  this  way  it  acts  as  the  antagonist  of  the  crico- 
arytenoideus  posticus,  though  when  these  two  muscles  con- 
tract at  the  same  time  they  neutralise  one  another's  rotating 
poAver,  draw  the  arytenoid  cartilage  away  from  its  fellow,  and 
so  become  antagonists  of  the  arytenoideus. 

The  distribution  of  the  internal  branch  of  the  superior 
laryngeal  nerve  should  now  be  traced  on  the  hitherto  un- 
dissected  side.  This  is  the  sensory  nerve  of  the  larynx, 
which  it  enters  by  piercing  the  thyro-hyoid  membrane  a 
little  in  front  of  the  upper  cornu  of  the  thyroid  cartilage 
(see  Fig.  107). 

The  membrane  should  not  be  interfered  with,  but  the 
nerve  picked  up  after  it  has  passed  through.  To  do  this 
make  the  nerve  tense  with  hooks  and  dissect  through  the 
mucous  membrane  forming  the  floor  of  the  sinus  pyriformis. 
Some  twigs  may  be  followed  upwards  and  inwards  to  the 
epiglottis  and  back  of  the  tongue,  while  others  run  down  to 
supply  the  rest  of  the  mucous  membrane  of  the  larynx  as 
low  as  the  true  vocal  cords. 

With  a  little  care  a  communication  may  be  traced  to 
the  branch  of  the  recurrent  laryngeal  which  supplies  the 
arytenoideus  muscle. 

The  thyro-hyoid  membrane  [M.  hyothyreoidea]  should 
now  be  examined;  it  consists  of  a  central  part  running 
from  the  upper  border  of  the  thyroid  cartilage  to  the 
upper  border  of  the  body  of  the  hyoid  bone  and  more 
posteriorly  to  the  inner  border  of  the  great  cornu.  Between 
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it  and  the  posterior  concave  surface  of  the  hyoid  is  a  small 
bursa. 

This  arrangement  alloAvs  the  thyroid  cartilage  to  be 
pulled  up  behind  the  body  of  the  hyoid  in  deglutition. 
Though  the  ligament  is  very  strong  and  elastic  in  the 
mid  line,  it  fades  away  laterally,  where  it  is  pierced  by 
the  superior  laryngeal  nerve  and  artery;  but  from  the 
tips  of  the  superior  comua  of  the  thyroid  the  lateral 
thyro-hyoid  ligaments  [LI.  hyothyreoidea  lateralia]  run  up 
to  the  tips  of  the  great  cornua  of  the  hyoid  bone,  and 
these  are  regarded  as  the  thickened  posterior  edges  of  the 
membrane. 

In  each  of  these  a  small  knob  of  cartilage  (cartilago- 
triticea)  is  sometimes  found. 

The  crico-thyroid  memhrane  [ligamentum  crico-thyreoi- 
deum],  like  the  thyro-hyoid,  consists  of  median  and  lateral 
parts.  Of  these  the  median  part  really  deserves  its  name, 
since  it  is  attached  below  to  the  top  of  the  anterior  part  of 
the  ring  of  the  cricoid,  while  above  it  is  fastened  to  the 
lower  border  of  the  thyroid  cartilage,  though,  as  this  upper 
attachment  is  broader  than  the  lower,  the  median  part  of 
the  membrane  is  an  inverted  triangular  sheet. 

The  lateral  part  should  be  studied  on  both  sides. 

On  the  side  in  which  the  thyroid  cartilage  has  been  left 
the  membrane  may  be  seen  to  pass  up  from  the  lateral  part 
of  the  ring  of  the  cricoid  cartilage  internal  to  the  thyroid, 
and  a  forceps  blade  may  be  pushed  up  between  the  two 
structures  for  a  little  distance. 

On  the  other  side,  whence  the  thyroid  cartilage  has  been 
removed,  the  membrane  is  seen  to  pass  up  deep  to  the  crico- 
.  arytenoideus  laterahs,  and  if  this  muscle,  as  well  as  the 
thyro-arytenoideus,  are  cleared  away,  then  it  may  be  traced 
up  to  the  true  vocal  cord ;  for  this  reason  the  cord  is  some- 
times described  as  the  upper  free  edge  of  the  lateral  part 
of  the  crico-thyroid  membrane  (see  Fig.  107). 

The  whole  of  this  membrane,  like  the  thyro-hyoid,  is 
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very  elastic,  and  this  is  especially  the  case  with  the  true 
vocal  cords. 

The  Joints  of  the  Larynx  are  two  on  each  side;  one 
between  the  inferior  cornu  of  the  thyroid  cartilage  and  the 


.A.L.M^ 


Fig.  107.— Coronal  Section  op  the  Larynx  (Semi-diagrammatic). 


n  R  Hvoid  Bone.  Th.H.L.  Thyro-hyoid  Membrane.  I.L.N.  Internal 
Larfnfea?'Nerve  Thyroid'oartLge.    Th.A.3I  Thyro-arytenoi- 

dmis  Muscle  C.A.L.3I.  Crico-arytenoideus  Lateralis  Muscle.  C.C 
Soid  Cartilage  Tr.R.  Tracheal  Rings.  M. J/.  Mucous  Membrane. 
r  Th  L  Crico-thvroid  Membrane.  T.V.C.  True  Voca  Cord.  F.V.G. 
Fake  VS  CoT  L.S.  Laryngeal  Saccule.  S.P.  Smus  Pynfornus. 
A.E.F.  Aryteno-epiglottidean  Fold. 

cricoid  in  its  postero-lateral  part  known  as  the  cnco-thyroid 
articulation,  and  another,  the  crico-arytenoid  art^vUtwn, 
between  the  base  of  the  arytenoid  cartilage  and  the  upper 
sloping  border  of  the  signet  part  of  the  cricoid. 
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Each  of  these  joints  has  a  definite  capsule  and  synovial 
membrane,  which,  in  the  case  of  the  crico-aiytenoid  articula- 
tion, is  specially  lax,  in  order  that  the  arytenoids  may  glide 
towards  and  away  from  one  another. 

Now  make  a  sagittal  mesial  section  through  the  whole 
larynx  and  explore  the  laryngeal  saccule  with  a  seeker. 
After  passing  through  the  oval  opening  between  the  true  and 
false  cords  the  seeker  may  be  pushed  upwards  for  half  to 
three-quarters  of  an  inch,  so  that  the  secretion  of  the  mucous 
membrane  of  the  saccule  must  flow  down  over  the  true  cords 
and  keep  them  moist. 

The  submucous  tissue  of  the  larynx  is  plentiful  except 
in  two  places,  one  at  the  back  of  the  epiglottis  and  the  other 
over  the  true  vocal  cords.  Try  to  strip  off  the  mucous 
membrane,  and  notice  how  closely  it  is  bound  down  to  the 
subjacent  tissues  in  these  regions.  Elsewhere  the  mucous 
membrane  can  be  raised  with  the  greatest  ease. 

A  practical  point  in  connection  with  this  is  that  in  oedema 
of  the  larynx,  such  as  is  sometimes  caused  by  a  child  trying 
to  drink  boiling  water  out  of  the  spout  of  a  kettle,  the  in- 
flammatory exudation  which  is  in  the  submucous  tissue  does 
not  pass  below  the  true  vocal  cords. 

The  mucous  membrane  of  the  upper  part  of  the  larynx 
is  continuous  with  that  of  the  pharynx,  while  below  it  is 
continuous  with  that  of  the  trachea. 

After  the  mucous  membrane  has  been  investigated  the 
cartilages  should  be  cleaned  but  not  separated  from  one 
another.  The  thyroid,  cricoid,  and  epiglottis  will,  of  course, 
have  been  cut  in  half,  but  this  matters  httle. 

If  these  cartilages  are  drawn  from  different  points  of  view, 
their  shape  and  relations  will  soon  be  appreciated  and  re- 
membered. 

Notice  especiaUy  the  leaf-like  shape  of  the  epiglottis  the 
stalk  of  which  is  known  as  the  thyro-epiglottic  ligament' and 
IS  attached  to  the  thyroid  cartilage  just  above  the  anterior 
attachments  of  the  true  vocal  cords. 
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This  cartilage  never  ossifies,  because  it  is  made  of  fibro- 
cartilage,  instead  of  hyaHne,  hke  the  thyroid,  cricoid,  and 
arytenoids,  all  of  which  ossify  as  a  rule  in  middle  life. 

The  cornicula  laryngis,  or  little  cartilages,  which  project 
back  on  each  side  from  the  apices  of  the  arytenoids,  are  made 
of  fibro-cartilage,  as  are  also  the  cuneiform  cartilages  already 
mentioned  (p.  187),  so  that  these  too  do  not  ossify. 

PREVERTEBRAL  REGION 

A  dissection  has  still  to  be  made  of  that  part  of  the  neck 
and  skull  which  was  removed  in  order  to  see  the  pharynx 
from  behind. 

It  has  been  noticed  that  this  part  of  the  neck  is  naturally 
divided  from  the  part  in  front  by  the  dense  mass  of  woolly 
cellular  tissue  which  can  so  easily  be  converted  into  a  thick 
sheet  by  artificial  methods. 

Behind  this  tissue  lie  the  prevertebral  muscles,  consisting 
of  the  longus  colli,  scalenus  anticus,  rectus  capitis  anticus 
major  and  minor. 

The  longus  colli  consists  of  a  vertical  and  two  oblique 
parts.  The  vertical  part  is  nearest  the  middle  line,  and  rises 
from  the  bodies  of  the  upper  three  thoracic  and  lower  three 
cervical  vertebrte.  It  is  inserted  into  the  front  of  the  bodies 
of  the  second,  third,  and  fourth  cervical  vertebrae. 

The  lower  oblique  part  rises  just  external  to  the  last  from 
the  bodies  of  the  upper  three  thoracic  vertebrae,  and  is  in- 
serted into  the  anterior  tubercles  of  the  transverse  processes 
of  the  fifth  and  sixth  cervical  vertebrae,  while  the  upper  obhque 
part  rises  from  the  anterior  tubercles  of  the  third,  fourth,  fifth, 
and  sixth  cervical  transverse  processes,  and  is  inserted  into 
the  tubercle  in  the  mid-ventral  line  of  the  atlas.  On  their 
way  these  fibres  groove  the  anterior  surface  of  the  body  of 
the  axis. 

In  order  to  verify  the  lower  part  of  the  origin  of  the 
vertical  and  lower  oblique  parts,  the  thorax  must  be  looked 


Fig.  108. — Prevertebral  Eegion. 


B.C. A. Ma.  Rectus  Capitis  Anticus  Major.  B.C. A. Mi.  Rectus  Capitis 
Anticus  Minor.  V.A.  Vertebral  Artery.  1  C.N.  First  Cervical  Nerve 
forming  a  loop  with  2  C.N.  (the  Second  Cervical  Nerve).  3  C.N.,  4  G.N., 
5  C.N.  Other  Cervical  Nerves.  L.C.S.O.  Superior  Oblique  part  of  Longus 
Colli.  L.C.V.  Vertical  part  of  Longus  Colli.  L.C.I.O.  Inferior  Oblique 
part  of  Longus  Colli.  Sc. A.  Scalenus  Anticus.  L.A.S.  Levator  Anguli 
Scapulae.  S'.M.  Sterno-mastoid.  Xlth  N.  Spinal  Accessory  Nerve. 
Oc.A.  Occipital  Artery.  Dig.  Digastric.  R.C.L.  Rectus  Capitis  Later- 
alis. Xllth  N.  Hypoglossal  Nerve.  Xih  N.  Vagus  Nerve.  /.,/.  V.  In- 
ternal Jugular  Vein.    IXth  N.  Glosso-pharyngeal  Nerve. 
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at,  since  it  is  seldom  possible  to  remove  the  neck  below  the 
disc  between  the  first  and  second  thoracic  vertebrae. 

The  scalenus  anticus  [M.  scalenus  anterior]  has  already 
been  studied,  and  most  of  its  relations  noticed  (see  p.  157). 
It  will  be  seen  now  that  its  posterior  relations  are  the  sub- 
clavian artery  (second  part),  the  brachial  plexus,  and  the 
scalenus  medius. 

The  rectus  capitis  anticus  major  [M.  longus  capitis] 
rises  from  the  same  anterior  tubercles  of  the  cervical  verte- 
brse  to  which  the  scalenus  anticus  and  the  upper  obhque 
part  of  the  longus  colli  are  attached,  namely,  the  third, 
fourth,  fifth,  and  sixth  cervical.  It  is  interesting  to  notice 
how  sharply  all  these  prevertebral  muscles  stop  at  the  carotid 
tubercle  of  the  sixth  cervical  vertebra. 

The  insertion  of  the  rectus  capitis  anticus  major  is  into 
the  basilar  process  of  the  occipital  bone,  outside  and  behind 
the  pharyngeal  spine. 

Cut  the  last  muscle  and  expose  the  rectus  capitis  antwus 
minor  [M.  rectus  capitis  anterior],  rising  from  the  lateral 
mass  of  the  atlas  in  front  of  the  articular  facet,  and  runmng 
upwards  and  inwards,  to  be  inserted  into  the  basilar  process 
of  the  occipital  bone,  just  behind  and  a  little  internal  to  the 
insertion  of  the  major  muscle. 

Between  the  anterior  and  posterior  tubercles  of  adjacent 
cervical  transverse  processes  are  small  anterior  and  posterior 
intertransverse  muscles,  which  are  of  only  the  slightest  prac- 
tical importance. 

The  posterior  set  of  these  muscles,  however,  are  con- 
tinued up  from  the  transverse  process  of  the  atlas  by  the 
rectus  capitis  lateralis  muscle,  which  has  already  been 
noticed  several  times.  It  runs  up  to  be  inserted  into  the 
iugular  process  of  the  occipital  bone,  and  it  is  weU  worth 
while  spending  a  few  minutes  in  reviewing  its  numerous  and 
important  relations.  / 

On  the  outer  side  of  the  rectus  capitis  lateralis  are  tne 
occipital  artery  and  sometimes  the  spinal  accessory  nerve. 
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while,  more  superficially,  is  the  posterior  belly  of  the 
digastric  (see  Fig.  108). 

In  front  are  the  internal  jugular  vein  and  vagus  nerve, 
while  the  styloid  process,  with  the  muscles  rising  from  it 
especially  the  stylo-pharyngeus,  is  very  near. 

Internally  is  the  vertebral  artery  and  the  beginning  of 
its  vein,  together  with  the  anterior  division  of  the  first 
cervical  nerve,  and,  more  internally,  the  capsule  of  the 
occipito-atlantal  joint. 

Posteriorly  is  the  obhquus  capitis  superior  muscle  fsee 
Fig.  Ill,  p.  246).  ^ 

The  Second  Stage  of  the  Vertebral  Artery  and  the 
Cervical  Nerves  in  relation  to  it 

The  first  part  of  the  vertebral  artery  was  followed  to 
the  foramen  in  the  transverse  process  of  the  sixth  cervical 
vertebra,  where  it  enters  on  its  second  stage. 

The  best  way  to  get  a  good  idea  of  the  relations  of  the 
artery  in  this  part  of  its  course  is  to  disarticulate  the  third 
from  the  fourth  cervical  vertebra,  keeping  as  close  to  the 
former  as  possible  and  avoiding  any  injury  to  the  fourth 
cervical  nerve,  the  roots  of  which  can  be  seen  leaving  the 
already-opened  spinal  canal  (see  Fig.  109). 

The  vertehral  vein  should  be  looked  for  on  the  outer  side 
of  the  artery,  though  sometimes  it  breaks  up  into  a  plexus 
and  surrounds  the  latter. 

Carefully  dissect  out  the  nerve,  following  its  two  roots 
until  they  join,  and  notice  how  it  passes  behind  the  vertebral 
artery  and  vein  and  then  divides  at  once  into  anterior  and 
posterior  primary  divisions  lying  in  the  laterally  directed 
trough  which  the  upper  part  of  the  transverse  process  forms 
Notice  very  carefully  that  in  the  intervertebral  foramen 
where  the  ganglion  on  the  posterior  root  lies,  the  nerve 
passes  m  front  of  the  articular  processes 

Before  the  nerve  is  clear  of  the  intervertebral  foramen 
the  ^anterior  and  posterior  roots  unite,  and  very  soon  after 
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this,  beliind  the  vertebral  artery,  the  mixed  nerve  divides 


A.I.M.         Sc.  Sc. A. 


Fig  109  — DiAciRAMMATic  Section  through  the  Back  op  the  Right 
Side  of  the  Neck  to  expose  the  Course  op  the  Posterior 
Division  of  the  Fourth  Cervical  Nerve. 

iCV  Body  of  Fourth  Cervical  Vertebra.  L.C.  Longus  Colli. 
R.aA.Ma.  Rectus  Capitis  Anticus  Major.  V.A.  Vertebral  Arteiy. 
V  V  Vertebral  Vein.  A.I.M.  Anterior  Intertransverse  Muscle.  F.l.iU. 
Posterior  Intertransverse  Muscle.    A.C.A.  Ascendnig  Cervical  Artery. 

Sympathetic.  Sc.A.  Scalenus  Anticus.  ^.M.  Sterno-mastoid  Muscle. 
G  Posterior  Root  Ganglion  in  its  Sheath.  P.P.23  Posterior  Pnmary 
Division  of  Fourth  Cervical  Nerve.  Sc.M.  Scalenus  Meduis  ?'-C'.  Trans- 
versa lis  Com  E.Br.  External  Branch  of  Nerve.  I.Br.  Internal  Branch 
of  Nei^e  P.C^i  Profunda  Cervicis  Artery.  A.P  Articular  Process. 
M  S  and  S.8.  Multifidus  and  Semispinalis.  C.  Complexus.  Spl..  Splenius. 
lXs.  Levator  Anguli  Scapuhe.    Trap.  Trapezius. 

into  its  anterior  and  posterior  primary  divisions,  of  which  the 


PREVERTEBRAL  REGION 


243 


posterior  runs  backwards  before  the  posterior  intertransverse 
muscle  is  reached,  while  the  anterior  continues  its  course  out- 
wards between  the  intertransverse  muscles. 

If  the  injection  is  good  a  spinal  branch  may  be  seen 
running  inwards  to  the  spinal  canal  from  the  vertebral 
artery,  while  other  small  twigs  run  forwards  to  anastomose 
with  the  ascending  cervical  artery  in  front  of  the  transverse 
processes,  backwards  to  the  profunda  cervicis  behind  them, 
and  outwards  to  the  origins  of  the  muscles  of  the  posterior 
triangle. 

In  dissecting  the  suboccipital  triangle  (Eig.  Ill),  it  was  seen 
that  the  first  nerve  passed  behind  the  occipito-atlantal  arti- 
culation, and,  if  the  course  of  the  second  cervical  is  followed, 
It  too  will  be  seen  to  pass  behind  the  atlanto-axial  articular 
facets,  so  that  these  two  are  exceptions  to  the  general  course 
of  the  spinal  nerves. 

The  whole  course  of  the  second  part  of  the  vertebral 
artery  may  be  laid  bare  by  snipping  away  the  transverse  pro- 
cesses on  one  side,  and  it  will  be  noticed  how  the  artery  turns 
outwards  after  leaving  the  vertebrarterial  canal  in  the  axis 
on  Its  way  to  reach  that  of  the  atlas. 


THE  JOINTS  OF  THE  NECK 

An  examination  of  the  separated  surfaces  of  the  third  and 
fourth  cervical  vertebrae  will  give  a  very  good  idea  of  the 
means  by  which  the  lower  six  cervical  vertebrae  are  ioined 
together.  '' 

_  Between  the  centra  is  the  intervertebral  disc  [fibro-cartila^o 
mtervertebrahs],  a  dense  mass  of  fibrous  tissue  which  binds 
together  the  two  cartilage-covered  surfaces. 

If  a  coronal  section  is  made  through  two  of  the  cptiH-, 
ower  down,  it  will  be  noticed  that  wherf  the  upturned 
hp  (neuro-central  hp)  comes  into  contact  with  the  body  o 
the  vertebra  above,  a  small  synovial  cavity  is  formed  which 
IS  a  peculiarity  of  the  cervical  region  (Fio-  112) 
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When  two  cartilage-covered  bones  are  united  by  the 
fibrous  tissue,  as  the  centra  are  by  the  intervertebral  disc, 
the  resulting  joint  is  called  a  symphysis  or  amphiarthrosis, 
but  when  a  synovial  cavity  intervenes,  as  it  does  between  the 
neuro-central  lips  and  the  body  of  the  vertebra  above,  the 
joint  is  known  as  a  diarthrosis. 

Now  look  at  the  separated  articular  processes  between 
the  third  and  fourth  vertebrae,  and  notice  how  each  is  sur- 
rounded by  a  loose  capsule  lined  on  its  inner  surface  by 
synovial  membrane.  These,  because  they  have  a  synovial 
membrane,  are  classified  as  diarthrodial  joints,  and,  because 
they  only  allow  a  gliding  movement,  belong  to  the  gliding  or 
arthrodial  subdivision  of  the  diarthroses. 

Between  the  laminae  are  the  ligamenta  suhflava,  but  as 
these  have  been  cut  away  the  dissector  must  recall  the 
experience  he  gained  of  them  in  exposing  the  spinal  cord 
(see  p.  19). 

Remove  the  longus  colh  and  recti  capitis  muscles  from 
the  front  of  the  upper  three  cervical  vertebrse,  and  notice 
that  the  anterior  common  ligament  [hg.  longitudinale  an- 
terius]  is  continued  up  to  the  longus  colli  tubercle  on  the 
front  of  the  atlas,  and,  after  being  firmly  attached  there,  goes 
on  to  the  under  surface  of  the  basilar  process  as  the  median 
part  of  the  anterior  occipito-atlantal  ligament  [membrana 
atlanto-occipitahs  anterior].  Now  turn  the  specimen  round 
and  look  at  it  from  behind.  The  posterior  arch  of  the  atlas 
has  been  removed  in  tracing  the  spinal  cord  up  to  the 
foramen  magnum,  and,  Avhile  removing  it,  the  posterior 
occipito-atlantal  ligament  joining  it  to  the  posterior  margin 
of  the  foramen  magnum  and  pierced  by  the  vertebral  arteries 
was  noticed  (see  p.  17). 

Follow  up  the  posterior  common  ligament  [Hg.  longi- 
tudinale posterius]  connecting  the  backs  of  the  centra  (see 
p.  32)  to  the  back  of  the  centrum  of  the  axis,  and  notice  how 
it  is  prolonged  up  to  join  the  periosteum  or  cranial  layer  of 
the  dura  mater  on  the  upper  surface  of  the  basilar  process  of 
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the  occipital  bone.  This  upward  prolongation  is  known  as  the 
posterior  occipito-axial  ligament  [membrana  tectoria],  and 
it  will  easily  be  understood  how  this  probably  represents  the 
prolongation  doAvnwards  into  the  spinal  canal  of  the  cranial 


Fig. 


3.0.V 


110. — Sagittal  Section  through  the  Occipital  Bone, 
Atlas  and  Axis  to  show  the  Articulations. 


B.O.  Basi-occipital.  A.O.At.L.  Anterior  Occipito-atlantal  Ligament. 
M.O.Ax.L.  Middle  Occipito-axial  Ligament.  At.  Atlas.  O.P.  Odontoid 
Process.  P.O.Ax.L.  Posterior  Occipito-axial  Ligament.  Tr.L.  Trans- 
verse Ligament.  S.C.L.  Upper  Part  of  Crucial  Ligament.  I.G.L.  Lower 
Part  of  Crucial  Ligament.  P.G.L.  Posterior  Common  Ligament. 
P.O.At.L.  Posterior  Occipito-atlantal  Ligament.  L.S.  Ligamentum 
Subflavum. 


layer  of  the  dura  mater  of  the  skull  lining  the  cHvus  and 
adjacent  parts. 

Cut  this  ligament  and  turn  its  ends  up  and  down  ;  by  so 
doing  its  attachments  may  be  verified  more  carefully. 

When  this  is  done  the  transverse  ligament  [lig.  trans- 
yersum  atlantis]  is  brought  into  view— a  most  important 
ligament,  because  it  acts  as  a  strap  which  is  attached  to  th$ 
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lateral  mass  on  each  side  of  the  atlas  and  passes  behind  the 
odontoid  process,  keeping  that  close  to  the  anterior  arch  of 
the  atlas.  It  is  very  strong  and  thick,  as  it  need  be  con- 
sidering its  important  function.     Sometimes,  though  not 


Fig.  111. — Diagram  of  the  Atlas  and  its  Relations  seen 

from  above. 

O.P.  Odontoid  Process.  T.L.  Transverse  Ligament.  P.C.L.  Pos- 
terior Common  Ligament.  R.G.Ma.  Rectus  Capitis  Anticus  Major. 
RG.Mi.  Rectus  Capitis  Anticus  Minor.  C.  Internal  Carotid  Artery. 
J.V.  Internal  Jugular  Vein.  XII.  Hypoglossal  Nerve.  X  Vagus 
Nerve  XI.  Spinal  Accessory  Nerve.  R.G.L.  Rectus  Capitis  Lateralis. 
OA  Occipital  Artery.  Sp.C.  Splenius  Capitis.  S.M.  Sterno-mastoid. 
T.M.  Trachelo-mastoid.  S.O.  Superior  Oblique  Muscle.  F.F.  Verte- 
bral Vein.  V.A.  Vertebral  Artery.  S.O.N.  Suboccipital  Nerve.  LCN. 
First  Cervical  Nerve  (Anterior  Primary  Division).  D.M.  Dura  Mater. 
L.D.  Ligamentum  Dentatum. 

always,  a  band  passes  up  from  the  middle  of  it  to  the  basilar 
process,  while  another  always  passes  down  to  the  back  of  the 
centrum  of  the  axis.  When  these  vertical  bands  are  present 
the  whole  structure  forms  a  cross,  and  is  known  as  the 
crucial  ligament  [lig.  cruciatum  atlantis]  (see  Fig.  110). 
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The  accessory  atlanto-axial  ligaments  should  now  be 
looked  for  running  obliquely  from  the  atlas,  just  behind  the 
lateral  attachments  of  the  transverse  ligament,  to  the  back 
of  the  centrum  of  the  axis,  to  the  capsule  of  which  they  give 
support. 

When  the  upper  Hmb  of  the  crucial  ligament  is  cut  the 
odontoid  process  will  come  into  view,  and  from  both  sides  of 
its  conical  tip  the  alar  or  check  ligaments  [ligg.  alaria]  are 
seen  running  horizontally  outwards  to  the  tubercles  on  the 
inner  surfaces  of  the  occipital  condyles.  These  are  the  liga- 
ments by  which  the  whole  weight  of  the  body  is  suspended 
from  the  head  when  a  child  is  hfted  up  by  its  chin  and 
occiput;  they  also  greatly  strengthen  the  occipito-atlantal 
joints,  which  are  otherwise  not  very  strong. 

Passing  up  from  the  very  apex  of  the  odontoid  process  to 
the  anterior  edge  of  the  foramen  magnum  is  the  middle  check 
ligament  [lig.  apicis  dentis],  feeble,  sometimes  absent,  and 
never  of  any  practical  importance,  yet  of  considerable 
morphological  interest,  because  in  it  lie  the  remains  of  the 
notochord  and  its  sheath. 

It  may  be  worth  while,  before  leaving  them,  to  review 
these  median  ligaments,  this  time  from  before  backwards : — 

1.  Most  anteriorly  is  the  median  part  of  the  anterior 
occipito-atlantal  ligament,  the  upward  continuation  of  the 
anterior  common  ligament  (see  Fig.  110). 

2.  The  middle  check  ligament. 

3.  The  upper  limb  of  the  crucial  ligament. 

4.  The  posterior  occipito-axial  ligament. 

5.  Behind  the  spinal  cord,  the  posterior  occipito-atlantal 
litjament. 

Now  make  a  coronal  section  passing  across  the  body  of 
the  third  cervical  vertebra,  the  body  of  the  axis,  the  odontoid 
process  and  the  articulations  between  the  atlas  and  the 
occipital  bone. 

This  will  show  that  the  little  synovial  spaces  between  the 
neuro-central  lips  of  the  third  cervical  body  and  the  adjacent 
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part  of  the  body  of  the  axis  are  in  the  same  vertical  plane, 
and  probably  correspond  to  the  articulations  between  the 
atlas  and  axis  and  occipital  condyles  and  atlas. 

It  will  also  show  that  the  disc  between  the  third  cervical 


Fig.  112.— Coronal  Section  through  the  Upper  CervicaIi 
Vertebra  (seen  from  in  front). 

Od.Pr.  Odontoid  Process.  Gh.Lig.  Lateral  Check  Ligaments.  O.Cond. 
Occipital  Condyle.  XII. N.  Hypoglossal  Nerve.  V.N.  Vagus  Nerve. 
I.V.  Internal  Jugular  Vein.  P.G.  Parotid  Gland.  O.A.A.  Occipito- 
atlantal  Articulation.  Tr.Lig.  Transverse  Ligament.  A.A.A.  Atlanto- 
axial Articulation.  S.C.  Synovial  Cavities  between  the  Lateral  Parts  of 
the  Cervical  Centra.  1,  2,  3, 4  C.N.  Respective  Cervical  Anterior  Primary 
Nerve  Divisions.  Tr.Pr.  Transverse  Process.  V.A.  Vertebral  Artery. 
V.  V.  Vertebral  Vein  Plexus. 

vertebra  and  axis  is  very  small — indeed,  the  smallest  of  all  the 
discs — while  that  between  the  atlas  and  axis  is  only  repre- 
sented by  a  little  cleft  containing  some  cartilage,  usually 
seen  in  this  section  at  the  base  of  the  odontoid  process  and 
between  it  and  the  body  of  the  axis. 
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When  the  shape  and  direction  of  these  joint  surfaces 
have  been  studied  on  the  dry  bones  it  will  be  evident  that 
those  between  the  occiput  and  atlas  are  adapted  to  a  nodding 
movement  of  the  head,  while  those  between  the  atlas  and 
axis  act  as  guides  in  the  rotatory  movement  of  shaking  the 
head  which  occurs  here,  and  to  which  the  odontoid  process 
of  the  axis  acts  as  a  pivot. 

This  atlo-axial  joint  should  now  be  examined,  since, 
although  the  section  has  passed  transversely  through  it,  the 
parts  may  easily  be  replaced.  Notice  how  the  convex 
'  articular  surface  on  the  front  of  the  odontoid  process  fits 
against  the  facet  on  the  anterior  arch  of  the  atlas,  and  how 
the  back  of  the  odontoid  process  becomes  somewhat  con- 
stricted to  form  a  neck  where  the  transverse  ligament  rests 
against  it.  Notice,  too,  that  there  is  a  synovial  capsule  in 
front  of  and  behind  the  odontoid  process,  but  none  at  the 
sides.  This  atlo-axial  joint  is  a  good  example  of  the  pivot, 
trochoid  or  lateral  ginglymus  variety  of  the  diarthrodial 
jomts. 

THE  EAR 

The  ear  is  divided  into  three  parts— external,  middle,  and 
internal.  A  knowledge  of  the  topography  of  these  is  essential 
to  the  study  of  the  physiology  of  hearing,  but,  in  addition  to 
this,  the  parts  are  so  liable  to  disease,  and  so  frequently  the  site 
of  surgical  interference,  that,  although  this  is  usually  the  last 
part  of  the  head  and  neck  to  be  dissected,  its  examination 
should  on  no  account  be  neglected  or  hurried  over. 

As  in  the  study  of  the  brain,  the  dissectors  of  opposite 
sides  should  agree  to  work  together  and  adopt  different 
methods  of  exposing  the  two  sides. 

The  pinna  has  already  been  studied  before  it  dried  up  (see 
p.  56),  so  that  the  external  auditory  meatus  is  the  part  to 
begin  with. 

External  Auditory  Meatus  [meatus  acusticus  externus]. 
—On  looking  into  this  tube,  its  general  direction  will  be  seen 
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to  be  inwards  and  forwards,  though  its  whole  length  cannot 
be  seen,  because  its  floor  rises  for  some  distance  and  then 
sinks.  Moreover,  although  the  forward  and  inward  direction 
is  maintained  in  the  greater  part  of  its  course,  it  takes  a  slight 
curve  backwards  and  inwards  about  its  middle. 

If  in  the  living  subject  the  pinna  be  pulled  upwards  and 
backwards,  the  tube  is  straightened  out,  and  then  with  an 
aural  speculum  and  mirror  the  outer  surface  of  the  tympanic 
membrane,  as  well  as  the  whole  length  of  the  canal,  may  be 
examined.  In  the  dead  body,  however,  it  may  be  studied 
more  completely  by  splitting  it  longitudinally. 

Since  the  outer  part  of  the  meatus  is  fibro-cartilaginous, 
a  vertical  incision  should  first  be  made  along  its  middle  until 
the  knife  is  stopped  by  the  bone ;  then  locaHse  the  internal 
auditory  meatus  and  make  a  vertical  saw-cut  from  the  middle 
of  the  external  to  the  middle  of  the  internal  auditory  meatus. 

A  fine  saw  should  be  used ;  indeed,  the  writer  generally 
uses  a  fret-saw  on  account  of  the  small  amount  of  damage  it 
does  to  the  soft  parts. 

The  bone  should  be  held  upside  down  while  it  is  being 
cut,  and  the  line  should  pass  just  behind  the  carotid  canal 
and  in  front  of  the  internal  jugular  vein.  In  this  way,  by 
watching  the  saw  carefully  to  see  that  it  goes  through  the 
middle  of  each  meatus,  a  very  valuable  section  will  be  made. 

It  is  a  mistake  to  saw  off  the  squamous  part  of  the 
temporal  before  making  the  section,  as  this  acts  as  a  valu- 
able guide  in  putting  the  parts  into  their  proper  positions 
afterwards. 

Now  look  at  the  external  auditory  meatus  and  notice  that 
it  is  about  an  inch  long,  two-thirds  bony  and  one-third 
cartilaginous.  Its  floor  is  rather  longer  than  its  roof,  owing 
to  the  obliquity  of  the  tympanic  membrane,  and  the  whole 
canal  is  lined  with  skin,  which  in  the  outer  part  has  hairs 
growing  from  it,  while  large  brownish  ceruminous  glands 
secrete  the  wax  with  which  the  passage  is  often  blocked.  _ 

Supposing  that  this  section  has  been  made  on  the  right 
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car,  the  left  should  now  be  taken,  and  two  or  three  trans- 
verse sections  made  through  the  cartilaginous  part  ot  the 

meatus.  .  ■, 

These  shoAV  that  the  meatus  is  oval  m  section  and 

Vest.  A.Fal. 
O.P    &  E.O.S. 


I.A.M. 


F.O. 


Fig.  113.— Coronal  Section  through  the  External  and 
Internal  Auditory  Meatus. 

P.G.  Parotid  Gland.  F.G.  Fibro-cartilage.  St.Pr.  Base  of  Styloid 
Process.  I.J.Y.  Internal  Jugular  Vein.  V.N.  Vagus  Nerve.  H.N. 
Hypoglossal  Nerve.  I. A.M.  Internal  Auditory  Meatus.  C.F.  Crista 
Falciformis.  Vest,  cfc  E.C.S.  Vestibule  and  Opening  of  External  Semi- 
circular Canal.  A.Fal.  Aqueductus  Fallopii.  Ad.  Aditus.  Pyr.  Pyramid. 
M.T.  Membrana  Tympani.         Tr.  Tragus. 

diminishes  shghtly  in  size  until  the  junction  between  the 
cartilaginous  and  bony  parts  is  reached,  so  that  this  is  a 
common  place  for  a  foreign  body  to  stop. 

They  also  show  that  the  cartilage  surrounding  the  meatus 
is  much  less  complete  above  than  below,  and  that  the  parotid 
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gland  is  in  contact  with  the  floor  of  the  cartilaginous  part 
of  the  tube  (see  Fig.  113). 

The  Tympanic  Membrane  [membrana  tympani]. — The 
section  on  the  right  side  has  passed  through  the  tympanic 
membrane,  but  it  is  easy  to  see  that  the  tympanic  ring  on 
which  it  is  stretched  is  obliquely  placed,  the  lower  part  being 
nearer  the  mid  line  than  the  upper  (Fig.  113). 

In  order  to  get  a  good  view  of  the  outer  surface  of  the 
membrane  the  left  bone  should  be  taken,  and  the  antero- 
inferior wall  of  the  bony  meatus  cut  away  Avith  chisel  and 
forceps.  By  far  the  best  implement  for  this  purpose  is  the 
parrot-bill  forceps,  a  pair  of  which  should  be  in  every  well- 
equipped  dissecting-room. 

Notice  that  the  bone  which  has  just  been  removed  is  the 
tympanic  plate,  and  that  in  front  of  it  the  parotid  gland 
rests.  Sometimes,  though  not  very  often  in  the  adult,  this 
plate  is  perforated,  as  it  always  is  in  childhood  up  to  about 
the  sixth  year. 

Now  look  at  the  outer  surface  of  the  membrane,  and 
notice  that  it  is  not  only  oblique  from  above  downwards, 
but  from  before  backwards,  its  anterior  end  being  nearer  the 
middle  line  of  the  body  than  its  posterior.  If  a  third  ear 
is  available  a  horizontal  section  should  be  made  from  the 
external  to  the  internal  meatus.  This  shows  the  obliquity 
of  the  membrane  just  mentioned  very  well  (see  Fig.  114). 
In  the  child  the  membrane  is  more  horizontal  and  a  good 
deal  nearer  the  surface  of  the  head. 

The  membrane  is  shghtly  concave  at  its  centre,  which  is 
known  as  the  umbo,  while  running  downwards  and  a  little 
backwards  to  this  point  the  handle  of  the  malleus  can  be 
seen  through  the  semi-transparent  structure.  Behind  and 
parallel  to  this  the  long  process  of  the  incus  may  sometimes 
be  made  out  indistinctly. 

At  the  upper  and  front  part  of  the  membrane,  Avhere  the 
root  of  the  handle  of  the  malleus  lies,  a  little  knob  of  bone  is 
seen  pushing  against  the  inner  surface  of  the  membrane  and 
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causing  it  to  bulge  a  little.  This  is  the  short  process  [pro- 
cessus lateralis]  of  the  malleus,  and  just  above  it  is  a  small 
triangular  area  with  its  base  upwards  and  its  apex  at  the 


Fig.  114. — Horizontal  Section  of  the  Eight  Ear  passing  through 
THE  External  and  Internal  Auditory  Meatus, 

E.A.M.  External  Auditory  Meatus.  I. A.M.  Internal  Auditory 
Meatus.  3I.T.  Membrana  Tynipani,  internal  to  which  is  the  Tympanum. 
Aq.F.  Aqueduct  of  Fallopius.  E.S.O.  External  Semicircular  Canal. 
C.  Cochlea.    C.C.  Carotid  Canal.    E.T.  Eustachian  Tube. 

short  process,  where  the  membrane  is  loose,  and  so  is  known 
as  the  membrana  flaccida  (Shrapnell's  membrane). 

The  postero-inferior  quadrant  of  the  membrane,  i.e.  the 
part  below  and  behind  the  umbo,  was  the  place  where 
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incisions  used  to  be  made  when  it  was  necessary  to  drain 
the  middle  ear,  though  now  aural  surgeons  take  the  incisions 
higher. 

Although  it  cannot  be  demonstrated  in  the  dissecting- 
room,  it  is  important  to  remember  that  the  membrane 
consists  of  three  layers— the  outer  skin,  the  middle  fibrous 
tissue,  and  the  inner,  the  mucous  membrane  lining  the 
tympanum. 

The  Middle  Ear 

The  Tympanum,  Mastoid  Antrum,  and  Mastoid  Cells. 
—The  section  which  has  been  made  on  the  right  side  passes 
across  the  tympanum  or  middle  ear,  and  it  will  be  at  once 
appreciated,  on  looking  at  it,  what  a  narrow,  slit-like  cavity 

this  is  (Fig.  113). 

From  the  tympanic  membrane  to  the  inner  wall  is  only 
about  one-sixth  of  an  inch  at  its  narrowest,  and  the  cavity  is 
much  narrower  below  than  above,  although  the  narrowest 
point  is  between  the  promontory  (see  later)  and  the  umbo 
about  two-thirds  of  the  way  down  (Fig.  115). 

The  height,  however,  is  more  than  half  an  inch,  and  it 
will  be  noticed  that  the  membrane  only  occupies  about  the 
lower  two-thirds  of  the  outer  wall. 

That  part  of  the  cavity  which  Hes  above  the  level  of  the 
top  of  the  membrane  is  known  as  the  attic,  and  its  roof  is  a 
thin  plate  of  compact  bone  called  the  tegmen  tympani,  which 
separates  it  from  the  middle  cranial  fossa.  _  _ 

It  is  important  to  realise  that  the  roof  of  the  attic  is 
continuous  with  that  of  the  antrum. 

A  fine  seeker  passed  forwards  will  traverse  the  bony  part 
of  the  Eustachian  tube  which  opens  from  the  front  of  the 
tympanum,  while  if  the  seeker  is  pushed  backwards  from  the 
attic  it  goes  through  another  opening,  known  as  the  aditus. 
into  the  mastoid  antrum  (see  Fig.  113). 

The  floor  of  the  tympanum  is  divided  by  an  extremely 
thin  plate  of  bone  from  the  jugular  fossa  (contaimng  the 
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•jugular  bulb)  posteriorly  and  the  carotid  canal  anteriorly,  tlie 
section  having  passed  just  between  the  two.  --.j 
To  see  more  of  the  tympanum,  it  should  be  divided 
longitudinally  by  a  vertical  cut. 


Fig.  115. — CoKONAL  Section  of  the  Tymi'anum  throuoh  thk 

Promontory. 

T.  Tympanum.  A.  Attic.  Aq.F.  Aqueductus  Fallopii.  M.T.  Mem- 
bvana  Tympani.  E.A.M.  External  Auditory  Meatus.  I. A.M.  Internal 
Auditory  Meatus.    Coch.  Cochlea  and  a  small  part  of  the  Vestibule. 

Take  the  left  bone  and  localise  the  Eustachian  tube,  the 
lower  opening  of  the  carotid  canal,  and  the  stylo-mastoid 
foramen,  Avhence  the  seventh  nerve  is  emerwinff.  Holdinsr 
the  bone  upside  down,  mark  out  a  line  passing  through  the 
middle  of  the  opening  of  the  bony  part  of  the  Eustachian 
tube,  back  through  the  outer  part  of  the  carotid  canal  and 
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jugular  fossa  internal  to  the  root  of  the  styloid  process,  and 
so  to  the  stylo-mastoid  foramen.  Behind  that  it  will  pass 
through  the  digastric  fossa  of  the  mastoid  process. 

It  will  be  more  satisfactory  if  these  points  are  first 
locahsed  on  a  dry  temporal  bone  of  the  same  side,  and  then 
the  line  determined  in  the  moist  specimen. 

Still  holding  the  bone  upside  down,  cut  along  this  line 
with  a  fret-saw,  making  the  cut  as  vertical  as  possible. 

If  a  vice  is  obtainable,  it  makes  things  much  easier  to 
fix  the  squamous  part  of  the  temporal  in  that ;  but  if  this  is 
not  available,  the  other  dissector  must  help  to  steady  the  bone. 

When  this  section  is  made,  the  antero-posterior  extent 
of  the  tympanum  is  seen  to  be  about  the  same  as  its  height, 
that  is,  rather  more  than  half  an  inch  (see  Fig.  116). 

The  tympanum  may  now  be  pictured  as  a  somewhat  cir- 
cular vertical  slit  lying  in  the  petrous  bone  between  the 
outer  and  inner  ears,  the  diameter  being  about  half  an  inch, 
while  the  breadth  is  only  one-sixth  of  an  inch  below.  For 
convenience  of  description  a  narrow  roof  and  floor  may  be 
recognised,  a  narrow  anterior  and  posterior  wall,  and  an 
extensive  external  and  internal  wall.  Of  these  the  roof  and 
floor  have  been  studied. 

The  outer  wall  is  seen  in  the  section  just  made;  the 
tympanic  membrane  occupies  the  greater  part  of  it,  but 
above  and  behind  is  the  attic,  the  outer  wall  of  Avhich  is  the 
bone  at  the  root  of  the  zygoma.  In  this  attic  the  head  of 
the  malleus  and  the  greater  part  of  the  mcus  are  lymg; 
at  least  these  two  bones  usually  come  away  with  the  outer 
half  of  the  section,  while  the  stapes  remains  attached  to  the 

inner  wall  (Fig.  116).  ,  , 

Between  the  handle  of  the  malleus  and  the  long  process 
of  the  incus  the  clwrda  tympani  nerve  is  seen  running  for- 
ward to  a  small  opening  in  front  of  the  upper  part  of  the 
tympanic  ring;  this  is  the  iter  chordcB  antenus,  ^nd  it  hes 
just  on  the  outer  side  of  the  tympanic  opening  of  the  Eus- 
tachian tube. 
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A  little  behind  it,  aud  more  over  the  top  of  the  tympanic 
ring,  is  the  Glaserian  fissure  through  which  the  anterior 
ligament  of  the  malleus  passes,  as  well  as  the  tympanic 
branch  of  the  internal  maxillary  artery,  and  into  which  the 
processus  gracilis  of  the  malleus  may  be  traced. 


M.A. 


I.O.A. 


Aq.Fal.  C.L 


Fig.  116.— Outer  Wall  of  Left  Tympanum. 


E.T.  Eustachian  Tube.  T.T.  Tensor  Tympani  Muscle.  Cfl.F  Gla- 
serian Fissure.  H.M.  Handle  of  Malleus.  C.L.  Or  us  Lonf'um  of  Incus 
C.£.  Cnis  Breve  of  Incus.  C.T.  Chorda  Tympani  Nerve."  T.O.A  Iter 
Chordfe  Anterius.  Aq.Fal.  Opening  of  Aqueductus  Fallopii.  At  Attic 
Ad.  Aditus.    M.A.  Mastoid  Antrum. 


For  the  inner  wall  of  the  tympanum,  the  other  half  of 
the  section  of  the  left  bone  must  be  studied  (Fig.  117). 

Directly  opposite  the  tympanic  ring  and  membrane  is  a 
u  convexity  known  as  the  promontory.  On  its  surface  are 
•  some  delicate  grooves  for  the  nerves  of  the  tympanic  plexus 
formed  by  the  branching  of  Jacobsen's  nerve  (tympanic 
1  branch  of  the  glosso-pharyngeal),  which  comes  from  the 
i|  petrous  ganglion  of  the  ninth  cranial  nerve  and  enters  the 
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tympanum  through  a  foramen  on  the  wall  between  the 
jugular  fossa  and  carotid  canal.  Of  course  this  plexus  is 
embedded  in  the  mucous  membrane  covering  the  promon- 
tory, but  its  larger  branches  may  sometimes  be  seen  without 
interfering  with  this  in  any  way.  This  is  the  more  easy 
during  life,  as  a  small  vessel  accompanies  the  nerve. 


Stap 


M.A. 


Staped 


S.P.F. 


J.V.  F-R- 

Fig.  117.— Inner  Wall  of  the  Left  Tympanum. 

PC  Processus  Cochlearitormis.  T.T.  Canal  for  Tensor  Tympanl 
Prom  Promontory  with  Tympanic  Plexus  upon  it.  E.T.  Eustachian 
Tube  IG.  Internal  Carotid  Artery  passing  mto  the  Carotid  Canal 
(■dotted)  J  V.  Internal  Jugular  Vein.  Stap.  Stapes  fixed  m  Fenestra 
Ovalis  Aq  Fal.  Ridge  formed  by  Aqueductus  FaUopii  lymg  to  the  inner 
side  of  the  Aditus  which  leads  into  M.A.,  the  Mastoid  Antrum  Staped. 
Stapedius  Tendon  coming  out  of  Pyr.,  the  Pyramid.  S.P.-t.  Subpyra- 
midal  Fossa.    F.R.  Fenestra  Rotunda. 

The  most  important  branch  of  the  plexus  is  the  small 
superficial  petrosal  nerve,  which  leaves  the  tympanum  jus- 
above  the  promontory  and  reappears  in  the  middle  cerebr 
fossa,  where  it  has  already  been  looked  for  on  its  way  to  th 
otic  ganglion  (see  p.  81). 

Above  the  posterior  part  of  the  promontory  is  the  fenest 
ovalis  [f.  vestibuli],  a  small  kidney-shaped  aperture,  situat 
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in  a  depression,  in  which  the  footplate  of  the  stapes  will  almost 
certainly  be  found  fitting  in  one  at  least  of  the  two  sections, 
bound  to  the  margins  of  the  opening  by  the  annular 
membrane. 

Above  the  fenestra  ovalis,  and  therefore  still  more  above 
the  promontory,  is  the  aqueduct  of  Fallopius  [canalis  facialis], 
containing  the  facial  nerve  ;  it  forms  a  ridge,  the  wall  of 
which  is  so  thin  that  the  nerve  can  be  seen  through  it.  As 
it  is  lying  above  the  fenestra  ovalis,  it,  together  with  the 
external  semicircular  canal,  forms  the  inner  boundary  of  the 
aditus  or  opening  into  the  mastoid  antrum. 

This  relationship  is  most  important,  and  must  be  borne  in 
mind  in  any  operative  interference,  such  as  using  a  sharp 
spoon  in  this  neighbourhood. 

The  immense  difference  between  the  practical  importance 
of  a  structure  like  the  tympanic  plexus,  on  the  one  hand,  and 
the  aqueduct  of  Fallopius  with  its  facial  nerve,  on  the  other, 
cannot  be  too  strongly  impressed  upon  the  student.  Ignorance 
or  forgetfuhiess  of  the  former  matters  little,  but  ignorance 
or  forgetfulness  of  the  latter  may  mean  facial  paralysis  to  the 
patient. 

Just  behind  the  fenestra  ovalis  the  aqueduct  turns  down, 
and  now  becomes  embedded  in  the  posterior  wall  of  the 
tympanum. 

Below  and  behind  the  promontory,  and  directly  below  the 
fenestra  ovahs,  is  the  fenestra  rotunda  [f.  cochlea],  closed 
by  the  secondary  membrane  of  the  tympanum. 

The  anterior  wall  of  the  tympanum  has,  as  has  been  seen, 
the  bony  part  of  the  Eustachian  tube  opening  from  it.  If 
the  inner  half  of  the  left  side  be  looked  at,  it  will  be  seen 
that  there  is  a  thin  plate  of  bone  which  separates  the 
Eustachian  tube  from  a  small  canal  above  it.  This  plate 
is  the  processus  cochleariformis,  and,  when  undamao-ed, 
stretches  back  above  the  promontory,  nearly  as  far  as ''the 
fenestra  ovalis  (see  Fig.  117). 

In  the  small  canal  above  it  lies  the  tensor  tympani 
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muscle,  which  rises  from  the  rough  area  near  the  apex  of  the 
inferior  surface  of  the  petrous  bone,  and  its  tendon,  turning 
outwards  round  the  posterior  free  end  of  the  processus 
cochleariformis,  runs  outwards  across  the  tympanum,  to  be 
inserted  into  the  root  of  the  handle  of  the  malleus. 

It  Avill  thus  be  seen  that  two  tubes  run  forwards  from  the 
tympanum  ;  the  upper  small  one  for  the  tensor  tympani,  and 
the  lower  large  one  the  Eustachian  tube. 

Measure  the  bony  part  of  the  tube,  and  notice  that  it  is 
rather  less  than  half  an  inch  long.  Its  floor  is  formed  by 
the  tympanic  plate,  and  just  internal  to  it  lies  the  carotid 
canal  (see  Fig.  114,  horizontal  section). 

It  is  continued  forwards  into  the  cartilaginous  part  of 
the  tube,  Avhich  has  already  been  noticed,  but  now  may 
be  studied  in  longitudinal  section;  it  is  rather  more  than 
twice  as  long  as  the  bony  part,  so  that  the  whole  tube  is  about 
If  inch  long. 

This  cartilaginous  part  is  a  vertical  slit,  increasing  rapidly 
in  depth  as  the  pharynx  is  approached.  A  transverse  section 
of  it  will  show  that  its  roof  and  inner  wall  are  cartilaginous, 
while  its  outer  wall  and  floor  are  fibrous. 

Through  it  the  mucous  membrane  of  the  pharynx  is  con- 
tinuous with  that  of  the  tympanum,  and,  as  long  as  it  is 
patent,  air  passes  through  it  and  equahses  the  atmospheric 
pressure  on  the  two  sides  of  the  tympanic  membrane. 

"When  it  becomes  blocked,  owing  to  acute  or  chronic 
inflammation  of  its  mucous  membrane,  the  air  in  the 
tympanum  is  absorbed  and  the  tympanic  membrane  is 
bulged  in  by  the  pressure  of  the  atmosphere  outside  it. 
This  state  of  things,  unless  relieved,  leads  to  permanent 
deafness. 

Notice  that  the  tympanic  opemng  of  the  tube  is  consider- 
ably above  the  level  of  the  floor  of  the  tympanum. 

In  the  posterior  wall  of  the  tympanum  the  most  import- 
ant thing  is  the  opening  from  the  attic  into  the  mastoid 
antrum. 
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This  aditus  is  an  oval  slit,  with  its  long  axis  nearly 
vertical,  and  measuring  about  a  quarter  of  an  inch.  Both 
it  and  the  antrum,  into  which  it  leads,  lie  just  below  the 
tegmen  tympani,  and  so  may  be  easily  opened  up  from  the 


Fig.  118.— Section  through  the  Parotid  Gland  to  shoav  its 
CLOSE  Relationship  to  the  External  Auditory  Meatus. 

P.G.  Parotid  Gland.  F.C.  Plates  of  Fibro-cartilage.  St.Pr.  Root 
of  Styloid  Process.  I.J.V.  IiiternalJugular  Vein.  V.N.  Vagus  Nerve. 
H.N.  Hypoglossal  Nerve.  The  key  to  the  other  figures  wilF  be  found 
on  p.  251. 

middle  fossa  of  the  cranium.  It  is  worth  noting  that  if,  in 
the  middle  cranial  fossa  of  a  dried  skull,  a  hne  is  draAvn  from 
an  eighth  of  an  inch  internal  to  the  notch  between  the  pet- 
rous and  squamous  parts  of  the  temporal  bone,  where  the 
spine  of  the  sphenoid  fits  in,  backwards  and  outwards  to  the 
most  posterior  point  of  the  squamous  bone,  where  it  forms 
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a  notch  with  the  mastoid,  this  hne  will  correspond  in  its 
anterior  half-inch  to  the  Eustachian  tube,  in  the  second 
half-inch  to  the  tympanum,  while  in  the  third  half-inch 
it  lies  over  the  antrum.  This  line  corresponds  very  closely 
to  the  position  of  the  petro-squamous  suture  in  the  child's 
skull,  a  suture  which  sometimes  persists  in  the  adult. 

It  is  of  clinical  importance  to  notice  that  the  aditus  opens 
close  to  the  roof  of  the  antrum,  and  is  therefore  not  a  very 
efficient  drain  to  that  cavity. 

In  the  posterior  third  of  this  line,  chisel  through  the 
tegmen  tympani,  which  is  very  thin,  and  expose  the  whole 
extent  of  the  mastoid  antrum.  This  cavity,  of  course,  varies 
somewhat  in  size,  and  may  perhaps  be  most  happily  compared 
to  a  wide-mouthed  flask,  the  long  axis  of  which  is  continuous 
with  that  of  the  tympanum  and  Eustachian  tube.  It  is 
usually  described  as  capable  of  containing  a  large  pea, 
though  the  pea  would  have  to  be  forcibly  moulded  into 
it ;  it  is,  however,  very  difficult  to  estimate  its  size  properly 
owing  to  the  fact  that  its  walls  are  so  richly  sculptured  with 
a  network  of  bars  and  ridges  of  bone.  These,  in  their  turn, 
gradually  fade  away  into  the  air-containing  cancellous  tissue 
of  the  mastoid  process. 

Now  put  the  two  halves  of  the  right  ear  together  and  find 
the  suprameatal  triangle  just  above  and  behind  the  margin 
of  the  bony  external  auditory  meatus ;  it  varies  a  good  deal 
in  different  skulls,  but  when  well  marked  forms  a  very  definite 
httle  triangular  fossa,  in  the  basal  wall  of  which  a  shai-p 
suprameatal  spine  overhangs  the  edge  of  the  meatus.  This 
spine  may  often  be  felt  in  the  living  head  by  putting  the  tip 
of  the  index  finger  into  the  external  auditory  meatus  and 
pressing  upwards  and  backwards.  Even  if  it  is  not  sufficiently 
well  developed  to  be  felt,  the  edge  of  the  bony  meatus  can  be 
made  out  and  the  site  of  the  triangle  localised. 

Having  made  out  the  position  of  the  triangle,  clear  the 
soft  parts^'away  from  the  bone  by  one  sweeping  downward 
cut,  and  drill  directly  inwards  from  the  bottom  of  the  triangle. 
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or,  if  it  is  absent,  from  just  above  and  behind  the  margin  of 

the  bony  meatus.  •  4.  f 

After  drillino-  for  about  a  quarter  of  an  inch,  the  pomt  ot 
the  drill  or  fine°bradaAvl  should  be  looked  for  in  the  mastoid 
antrum,  though  sometimes  the  bony  wall  is  a  good  deal  more 

than  this  in  thickness.  . , 

The  mastoid  cells  occupy  the  whole  of  the  mastoid 


Fiu.  119. — Coronal  Section  through  the  Mastoid  Process  of  a 
Young  Adult  Male  Skull  showing  thk  Tegmen  Tympani  (T.T.) 
AND  THE  Mastoid  Antrum  (M.A.). 

(The  marrow-containing  cells  near  the  apex  are  qmte  distinct  from 
the  large  air-containing  cells  above  them.) 

process,  which  has  only  a  very  thin  coating  of  compact 
bone. 

In  the  upper  part  they  communicate  with  the  antrum 
and  are  not  very  large,  but  as  the  middle  of  the  process  is 
approached  they  usually  increase  in  size. 

They  are  lined  by  an  extension  of  the  mucous  membrane 
of  the  tympanum  and  antrum,  and  are  filled  with  air  from 
these  cavities. 
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The  cells  near  the  apex  of  the  process  are  much  smaller 
than  those  above  during  early  life,  and  do  not  communicate 
with  them  at  all,  since  they  contain  marrow  instead  of  air 
and  represent  the  unaltered  diploe  of  the  cranial  bones. 

Below  the  aditus  on  the  posterior  wall  of  the  tympanum 
is  the  continuation  of  the  ridge  formed  by  the  aqueductus 
Fallopii.  This  has  already  been  seen  lying  along  the  irmer 
border  of  the  aditus,  but  as  it  curves  downwards  and  back- 
wards it  runs  outwards  a  little  as  well. 

When  it  reaches  the  posterior  wall  it  no  longer  forms  an 
elevation,  but  is  quite  embedded  in  the  bone  between  the 
tympanum  and  the  mastoid  cells,  and  here  it  is  surrounded 
by  walls  of  ivory-like  density,  so  that  the  facial  nerve  is  Httle 
Hable  to  accidental  injury  in  interfering  with  this  part  of  the 
tympanum. 

In  the  lower  part  of  the  longitudinal  section  the  aqueduct 
will  probably  be  opened  up,  since  the  saw-cut  passed  through 
the  stylo-mastoid  foramen  (see  Fig.  117). 

A  little  distance  behind  the  fenestra  oYalis  the  pyramid 
projects  forwards  from  the  posterior  tympanic  wall ;  it  may 
have  been  damaged  in  the  antero-posterior  section,  but  will 
certainly  be  unharmed  in  the  transverse  one  made  on  the 
right  side.  It  is  a  small  hollow  cone,  through  the  apex  of 
which  the  stapedius  tendon  comes  out  and  runs  forwards  to 
be  inserted  into  the  neck  of  the  stapes,  or,  in  other  words,  into 
that  part  of  the  stirrup  which  receives  the  stirrup  leather. 

Just  below  the  pyramid  and  behind  the  fenestra  rotunda 
is  a  Httle  pit,  which  is  known  as  the  suh-pyramidal  fossa  or 
smus  tympani,  and  lies  in  the  hollow  of  the  posterior  semi- 
circular canal. 

The  iter  chordce  posteritis,  through  which  the^  chorda 
tympani  comes  out  of  the  aqueduct  of  Fallopius  into  the 
tympanum,  lies  just  behind  the  posterior  border  of  the 
tympanic  membrane,  between  it  and  the  outer  side  of  the 
pyramid. 

The  Auditory  Ossicles  consist  of  the  malleus,  mcus, 
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and  stapes,  Tvliicli  form  a  chain  across  the  tympanum  from 
the  tympanic  membrane  to  the  fenestra  ovalis.  In  the  trans- 
verse section  through  the  two  meatus  the  malleus  is  often 
displaced,  but  in  the  antero-posterior  section  the  malleus  and 
incus  are  hardly  ever  disturbed  in  the  outer  half  of  the 
section,  while  the  stapes  remains  engaged  in  the  fenestra  ovalis 
in  the  inner  half, 
j  The  Tncdleus  (see  Fig.  116,  p.  257)  has  a  knob-like  head 
[capitulum  mallei],  which  lies  in  the  attic  above  the  level  of 
the  membrana  tympani ;  behind  this  it  has  a  facet  for  articu- 
lation with  the  incus.  The  neck  [collum  mallei]  lies  on  a 
level  with  the  top  of  the  membrane,  and  is  continued  into 
the  handle  [manubrium  mallei],  which  runs  downwards  and 
a  little  backwards  to  the  umbo.  From  the  outer  side  of  the 
neck  the  short  process  [p.  lateralis]  projects,  and,  as  has  been 
seen,  presses  against  the  lower  part  of  the  membrana  flaccida. 
The  long  or  slender  process  [p.  anterior]  is  a  delicate  spicule 
of  bone  which  projects  into  the  Glaserian  fissure  from  the 
front  of  the  neck. 

The  incus  lies  behind  the  malleus,  and  is  often  likened  to 
a  molar  tooth.  The  simile  may  be  heightened  by  likening  it 
to  a  lower  milk  molar,  on  account  of  the  great  splay  of  its 
two  fangs. 

The  body,  which  represents  the  crown  of  the  tooth,  has 
a  deeply-notched  articular  surface  which  looks  forwards  to 
articulate  with  the  facet  on  the  back  of  the  head  of  the 
malleus.  The  long  process  [crus  longum]  represents  the 
anterior  fang  of  the  tooth,  and  runs  down  parallel  with  the 
handle  of  the  malleus,  but  on  a  plane  behind  and  internal 
to  it  (see  Fig.  116,  p.  257). 

.  Between  these  two  processes  the  chorda  tympani  nerve 
T  passes. 

At  its  tip  the  long  process  of  the  incus  turns  inwards  a 
1  little  and  ends  in  a  small  rounded  knob,  the  os  orhicidare, 
1  where  it  articulates  with  the  stapes. 

The  shoH  process  [crus  breve]  is  conical  and  more  massive 
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than  the  long  one ;  it  passes  horizontally  backwards  to  the 
lower  part  of  the  aditus.  It  will  be  noticed  that  both  the 
body  and  short  process  are  in  the  attic. 

Now  disarticulate  the  incus  and  malleus  in  the  longi- 
tudinal section  (left  side),  and  notice  that  the  short  process  of 
the  former  is  attached  to  the  margin  of  the  aditus  by  the 
posterior  ligament  of  the  incus,  while  a  delicate  capsule 
attaches  it  to  the  malleus. 

In  disarticulating  the  malleus  its  head  will  be  found 
suspended  from  the  tegmen  tympani  by  the  superior  liga- 
ment, the  posterior  fibres  of  which  run  nearly  horizontally 
backwards  external  to  the  body  of  the  incus.  An  anterior 
ligament  passes  forwards  from  the  root  of  the  slender  process 
into  the  Glaserian  fissure,  while  the  handle  is  attached  to  the 
tympanic  membrane  along  the  whole  length  of  its  outer 

border.  . 

The  insertion  of  the  tensor-tympani  tendon  mto  the  base 

of  the  handle  has  already  been  noticed. 

The  stapes  will  be  found  on  the  inner  half  of  the  longi- 
tudinal section,  while  in  the  transverse  section  both  it  and 
the  incus  often  retain  their  relative  positions.  Its  likeness  to 
a  stirrup  laid  upon  its  side  is  very  striking,  and  it  consists  ot 
a  head  [capitulum  stapedis],  which  articulates  with  the  os 
orbiculare  of  the  incus  ;  a  nech,  into  which  the  tendon  of  the 
stapedius  is  inserted  behind;  an  anterior  and posimo7'  cms, 
of  which  the  latter  is  longer  and  more  curved  than  the 
former;  and  a  footplate  [basis  stapedis],  Avhich  fits  into  the 
fenestra  ovaHs,  and,  like  that  opening,  is  kidney-shaped, 
the  more  convex  border  of  the  kidney  being  uppermost  (see 

^'^It^lhouldte  gently  disengaged  from  the  fenestra,  to  the 
margins  of  which  it  is  attached  by  the  annular  hgament 

If  these  points  have  been  carefully  verified,  there  will  ho 
no  difficulty  in  placing  any  of  the  three  ossicles  m  their  proper 
positions,  or  in  telling  to  which  side  they  belong. 
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The  Internal  Ear  or  Labyrinth 

The  student  must  be  content  to  gain  a  general  survey  of 
the  internal  ear  in  the  dissecting-room,  but  if  this  is  care- 
fully done  it  will  make  the  more  dehcate  histological  study 
much  easier  to  understand. 

The  internal  ear  consists  of  the  cochlea,  the  vestibule,  and 
the  semicircular  canals. 

The  Cochlea  is  seen  to  some  extent  in  the  section  on  the 
right  side,  which  passes  through  the  two  auditory  meatus ; 
this  generally  cuts  the  inner  wall  of  the  tympanum  at  the 
promontory,  and,  as  this  promontory  is  caused  by  the  first 
i  turn  of  the  cochlea,  it  is  possible  that  the  section  will  only 

show  one  or  two  turns  of  the  latter  (see  Fig.  115). 
'        It  must  be  reahsed  that  the  cochlea  is  a  spiral  staircase, 
containing  two  and  a  half  turns,  twisted  round  a  central 
pillar  called  the  modiolus.    The  base  of  the  modiolus  is  at 
the  internal  auditory  meatus,  but  its  apex  points  forwards 
i  and  outwards,  and  a  complete  section  through  its  long  axis 
I  may  be  made  by  fixing  the  specimen  in  a  vice  and  making  a 
I  fret-saw  cut  from  the  bottom  of  the  internal  auditory  meatus 
to  the  re-entering  angle  between  the  petrous  and  squamous 
■parts  of  the  temporal  bone,  or,  if  a  third  ear  is  available,  by 
making  the  horizontal  section  advised  on  p.  253  (see  Fig.  114). 

The  various  turns  of  the  spiral  will  now  be  seen,  and  it 
will  be  noticed  that  in  each  one  a  shelf  of  bone  projects 
,j  from  the  modiolus  about  half-way  across  the  passage.  This 
!  spiral  shelf  is  called  the  lamina  spiralis,  and  from  its  free 
end  two  membranes  may  just  be  made  out  running  to  the 
cochlear  wall,  and  diverging  as  they  go  to  enclose  a  canal 
which  is  triangular  in  section,  and  is  known  as  the  scala 
I  media. 

I  ^    This  scala  or  staircase  is  particularly  important,  because 
i  it  contains  the  organ  of  Corti  [organon  spirale],  or  essen- 
tial organ  of  hearing.    It  is  filled  with  a  fluid  known  as 
endolymph. 
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Of  tlie  other  two  spaces  in  the  coils  of  the  cochlea  the  one 
•which  is  nearer  the  apex  of  the  modiolus  is  the  scala  vesti- 
buli,  while  the  one  nearer  the  base  is  the  scala  tymjoani; 
these  communicate  at  the  apex  of  the  cochlea,  and  are  filled 
with  a  fluid  known  as  perilymph. 

Eunning  along  the  interior  of  the  modiolus  to  the  lamina 


Sc.V. 


Mod. 

Fig.  120.— Diagram  op  the  Right  Cochlea. 

T  A  M  Internal  Auditory  Meatus.  Mod.  Modiolus.  Sc.T.  Scala 
TviipanT  Tm.  Scala  Media.  Sc.V.  Scala  Vesti bub.  Lam.Sp. 
iympani.     i^o  half-turn  of  the  Cochlea,  shows  the 

Sn^litTbeWeef  the  ItlSymp.ni  and  Ve.tibu^  at  the  HeHco- 
trema. 

spirahs  are  delicate  canals  for  branches  of  the  auditory  nerve 
to  the  organ  of  Corti.  Their  point  of  entry  may  be  made 
out  in  a  macerated  temporal  bone  by  lookDg  down  the 
internal  auditory  meatus  and  noticing  a  curved  ridge,  the 
crista  falciform  running  across  its  bottom.  Just  below 
tMs  a  Spiral  tract  of  minute  holes.will  be  seen,  the  traoU^ 
spiralis  foraminulentus  [t.s.  foraminosus] 

The  Vestibule  is  a  small  chamber  behind  the  cochlea 
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it  should  be  divided  in  the  long  axis  of  the  petrous  bone,  as 
well  as  transversely.  To  divide  it  longitudinally  the  inner 
haK  of  the  left  bone  in  which  the  longitudinal  section  of  the 
I  tympanum  was  made  should  have  another  section  taken 
parallel  to  the  former  one,  and  just  on  the  medial  side  of  the 
inner  wall  of  the  tympanum.  This  section  lies  about  a  quarter 
I  of  an  inch  in  front  of  the  upper  border  of  the  petrous  bone. 

When  the  dissector  realises  that  he  Avants  to  open  up  a 
very  small  space  which  hes  just  on  the  inner  side  of  the 
fenestra  ovalis,  he  will  be  able  to  adapt  his  saw-cut  to  the 
piece  of  bone-  with  which  he  is  deahng.  The  writer  has 
obtained  his  best  results  with  a  fret-saw  and  vice. 

If  the  two  halves  are  looked  at,  the  vestibule  will  be  seen 
to  be  a  conical  space  with  its  base  directed  outwards,  and 
separated  by  a  thin  partition  of  bone  from  the  posterior  half 
of  the  tympanum,  while  its  apex  points  backwards  and 
inwards  (see  Fig.  121). 

If  the  posterior  half  of  the  right  temporal  bone,  in  which 
the  transverse  section  between  the  two  meatus  was  made,  is 
taken,  another  section  may  be  cut  with  a  fret-saw,  passing 
through  the  fenestra  ovalis  and  running  backwards  and  out- 
wards, which  will  divide  the  cavity  into  anterior  and  posterior 
halves. 

In  the  base,  which  is  best  studied  on  the  left  side,  the 
fenestra  ovalis  and  fenestra  rotunda  are  seen,  while  at  its 
apex  is  the  common  opening  of  the  superior  and  posterior 
semicircular  canals. 

The  bony  vestibule  contains  two  membranous  bags,  which, 
however,  cannot  be  satisfactorily  demonstrated  by  macro- 
scopic sections ;  the  anterior  of  these  is  the  saccule,  the  pos- 
[,    terior  the  utricle. 

The  saccule  lies  in  a  little  depression  known  as  the  fovea 
hemispherica  [recessus  sphasricus],  on  the  anterior  wall  of  the 
vestibule,  and  as  near  the  bottom  of  the  internal  auditory 
meatus  as  the  vestibule  reaches. 

Into  this  fovea  opens  the  area  cribrosa  media,  which  con- 
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veys  the  branch  of  the  eighth  nerve  to  the  saccule,  and  is 
seen  below  the  hinder  end  of  the  crista  falciformis  in  the 
bottom  of  the  internal  auditory  meatus  (see  Fig.  123). 

Nearer  the  top  of  the  internal  wall  is  the  fovea  hemi- 


P.S.O. 

Fig.  121. — Diagram  op  the  Right  Internal  Ear,  seen  from 

ABOVE. 

Coch.  Cochlea.  Prom.  Promontory.  CO.  Carotid  Canal.  E.T. 
Eustachian  Tube.  I.A.M.  Internal  Auditory  Meatus.  Vest.  Vestibule. 
F.H.S.  Fovea  Hemispherica  (lodging  Saccule).  F.H.E.  Fovea  Hemi- 
eliptica  (lodging  Utricle).  C.V.  Crista  Vestibuli.  St.  Stapes  fixed  in 
Fenestra  Ovalis.  Aq.F.  Aqueductus  Fallopii  (for  Facial  Nerve).  Aq.V. 
Aqueductus  Vestibuli.  8.S.G.,  P.S.C.,  E.S.C.  Superior,  Posterior,  and 
External  Semicircular  Canals. 

eliptica  [recessus  ehpticus],  which  lodges  the  utricle,  and  is 
perforated  by  a  number  of  small  foramina  which,  at  the 
bottom  of  the  internal  auditory  meatus,  form  the  area  crib- 
rosa  superior.  This  area  lies  just  above  the  crista  falciformis, 
and  just  behind  the  inner  opening  of  the  aqueduct  of  Fallo- 
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pius;  it  transmits  the  nerves  to  the  utricle  as  well  as  to  the 
ampullated  extremities  of  the  superior  and  external  semi- 
circular canals  (see  Fig.  123). 

Between  the  fovea  hemispherica  and  hemiehptica  there  is 
a  little  ridge  known  as  the  crista  vestibuli. 

All  these  structures  on  the  antero-internal  wall  of  the 
conical  vestibule  will  be  best  seen  in  the  front  piece  of  the 
section  on  the  left  side,  Avhich  has  been  made  through 
the  long  axis  of  the  vestibule. 

From  the  highest  point  of  the  roof  of  the  vestibule  opens 
the  ampullated  extremity  of  the  superior  semicircular  canal, 
and  just  behind  it  is  the  ampulla  of  the  external  semicircular 
canal.  Both  these  openings  are  a  little  above  and  behind 
the  fovea  hemieliptica,  where  the  utricle  lies. 

One  more  opening  must  be  looked  for  in  the  fovea  hemi- 
eliptica; it  is  a  small  but  distinct  foramen  situated  just  in 
front  of  the  common  opening  of  the  superior  and  posterior 
semicircular  canals  at  the  apex  of  the  vestibule,  and  is  the 
vestibular  opening  of  the  aqueductus  vestibuli,  which  lodges 
the  saccus  endolymphaticus,  and  of  which  the  cranial  open- 
ing is  seen  on  the  posterior  surface  of  the  petrous  bone  below 
and  external  to  the  internal  auditory  meatus. 

On  the  postero-external  wall  of  the  vestibule  opens  the 
non-ampuUated  extremity  of  the  external  semicircular  canal, 
while  a  little  lower  down  on  the  floor  is  the  ampullated  ex- 
tremity of  the  posterior  canal. 

The  Semiciecular  Canals  [canales  semicirculares]  are 
three  bony  tunnels  hollowed  out  in  the  very  dense,  ivory-like 
part  of  the  temporal  bone  which  lies  between  the  elevation 
for  the  superior  semicircular  canal  on  the  anterior  surface 
of  the  petrous  bone  above  and  the  jugular  fossa  below. 

Each  of  these  tunnels  contains  a  very  delicate  mem- 
branous canal  [ductus  semicircularis],  Avhich  is  separated 
from  the  bone  by  the  perilymph.  It  is  possible,  with  great 
care,  to  chisel  out  these  canals,  as  well  as  the  vestibule  and 
cochlea,  and  every  anatomical  museum  has  a  specimen  of 
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this  kind,  though  few  students  have  the  time  or  skill  to 
make  one  for  themselves.  A  very  good  idea,  however,  of 
the  positions  of  the  canals  may  be  gained  from  sections, 
especially  if  they  are  compared  with  a  museum  specimen. 

It  will  be  noticed  that  the  three  canals  lie  in  different 
planes,  the  external  being  horizontal,  the  superior  nearly 
coronal,  while  the  posterior  is  nearly  sagittal,  and  that  each 
of  them  has  an  ampulla  or  dilatation  at  one  end.  In  this 
ampulla  the  membranous  canal  enlarges  so  much  that  it 
fills  the  whole  space,  a  thing  which  it  does  not  nearly  do 
elsewhere  in  the  bony  canal,  and  it  is  here  too  that  it  re- 
ceives its  nerve  supply. 

The  openings  of  the  bony  canals  into  the  vestibule  have 
been  noticed  already,  but,  since  their  arrangement  is  difficult 
to  remember,  they  may  be  reviewed  with  advantage. 

The  first  thing  is  to  notice  clearly  that  the  superior  and 
posterior  canals  join  together  and  have  a  common  opening, 
called  the  crus  commune,  into  the  apex  or  postero-internal 
extremity  of  the  vestibule,  and  that  this  common  termina- 
tion is  the  non-ampuUated  end  of  both  tubes. 

Then  remember  that  the  superior  canal  is  the  coronal 
one,  and  that  it  is  marked  on  the  upper  border  of  the  petrous 
bone  by  an  elevation  for  a  brain  sulcus. 

Strictly  speaking,  the  canal  has  a  rather  different  direc- 
tion to  this  elevation,  but,  if  this  is  remembered,  the  latter 
serves  as  a  useful  guide  to  the  former  (see  Fig.  122).  When 
its  horizontal  course  is  followed,  one  is  not  surprised  to  find 
that  its  ampuUated  extremity  opens  into  the  roof  of  the 
vestibule  near  the  base  (outer  wall)  of  the  latter. 

The  section  made  through  the  vestibule  on  the  left  side 
parallel  with  the  upper  border  of  the  petrous  bone  cuts  the 
superior  semicircular  canal  quite  close  to  the  anterior  surface 
of  that  bone,  and  a  piece  of  wire  can  be  pushed  through  it 
quite  easily. 

The  -posterior  semicircular  canal  after  leaving  the  crus 
commune  curves  backwards  and  downwards  in  the  compact 
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bone  behind  the  vestibule,  and  then  passes  forwards  and  a 
little  upwards  to  open  into  the  floor  of  the  vestibule  by  its 
ampullated  extremity.  It  has  not  been  cut  in  any  of  the 
foregoing  sections,  but  if  a  horizontal  section  is  made  back- 
wards from  the  posterior  part  of  the  vestibule  on  the  right 
side,  it  will  be  divided  and  a  wire  may  be  pushed  into  both 
its  ends. 

The  external  semicircular  canal  is  the  independent  and 


I  Fig.  122.— Temporal  Bone  prom  above  to  show  the  Relationship 
OP  the  opened-up  Superior  Semicircular  Canal  to  the  Ridge, 

WHICH  IS  USUALLY  CREDITED  WITH  BEING  RAISED  BY  THE  OaNAL.' 

horizontal  one.  Its  ampulla  opens  quite  close  to  that  of  the 
superior  canal  in  the  upper  part  of  the  vestibule  just  above 
and  behind  the  fovea  hemieliptica  where  the  utricle  lies. 

This  fact  may  be  fixed  in  the  mind  if  it  is  remembered 
that  the  auditory  nerve  consists  of  vestibular  and  cochlear 

'  divisions,  and  that  the  former  supplies  the  utricle  and  the 

.ampullae  of  the  superior  and  external  semicircular  canals. 

"To  find  these  three  structures  close  together,  therefore,  is 

1'  only  what  might  reasonably  be  expected. 

The  external  canal  is  cut  in  the  section  on  the  left  side 

vnr  T 
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passing  parallel  to  tlie  upper  border  of  the  petrous  bone 
through  the  vestibule,  and  a  piece  of  wire  pushed  through 
the  inner  side  of  the  cut  canal  will  appear  in  the  vestibule 
on  its  posterior  surface. 

The  Internal  Auditory  Meatus  and  Aqueduct  of 
Fallopius  [canalis  faciahs]  may  be  examined  in  the  same 
piece  of  bone  in  which  the  inner  part  of  the  external  semi- 
circular canal  has  been  investigated,  but  a  dry  left  temporal 
bone  must  be  at  hand  for  comparison. 

With  a  fret-saw  and  chisel  remove  the  roof  of  the  meatus 
and  identify  the  facial  nerve,  which  is  the  highest  structure 
passing  through  it.  This  may  be  followed  into  the  aqueduct 
of  Fallopius,  and  if  the  other  side  of  the  same  section  is 
looked  at,  the  aqueduct  will  be  seen  lying  just  above  and 
behind  the  cochlea. 

Place  this  section  in  a  vice  and  chisel  away  the  roof 
of  the  aqueduct  very  carefully  until  the  sudden  bend  and 
slight  swelling  of  the  facial  nerve,  known  as  the  geniculate 
ganglion  [g.  genicuh],  comes  into  view.  After  this  the 
nerve  and  its  aqueduct  pass  backwards  and  downwards,  until 
they  are  seen  again  in  the  inner  wall  of  the  tympanum. 

When  once  the  geniculate  ganghon  is  opened  up  it  is 
easy  to  expose  the  great  superficial  petrosal  nerve  which  runs 
forwards  and  inwards  from  it  to  the  hiatus  Fallopii  [hiatus 
canahs  faciahs]  on  the  anterior  surface  of  the  petrous  bone. 

Below  the  facial  nerve  and  coming  o£E  from  it  near  the 
bottom  of  the  internal  auditory  meatus,  the  pars  intermedia 
should  be  looked  for. 

Below  this  is  the  vestibular  branch  of  the  auditory  nerve, 
which  when  it  reaches  the  lamina  crihrosa,  as  the  perforated 
plate  it  the  bottom  of  the  internal  auditory  meatus  is  called, 
goes  through  the  area  cribrosa  superior,  above  the  crista 
falciformis,  to  reach,  as  has  just  been  noticed,_the  utricle  and 
the  ampullae  of  the  superior  and  external  semicircular  canals 
Most  of  the  openings  at  the  bottom  of  the  internal 
auditory  meatus  have  been  noticed  already,  but,  as  tlie 
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region  is  a  difficult  one  and  the  relations  of  the  various 
nerves  are  sometimes  of  clinical  importance,  no  excuse  is 
necessary  for  mentioning  them  again  from  another  point  of 
view. 

1.  The  opening  of  'the  aquedudus  Fallopii  is  the  highest 
and  transmits  the  facial  nerve. 

2.  The  area  crihrosa  superior  comes  next,  and  transmits 
the  branch  of  the  auditory  nerve  to  the  utricle,  superior,  and 
external  semicircular  canals. 

A.O.Sup.  (2) 


A 


T.Sp.P.  (4) 


Fig.  123.— The  Bottom  of  the  Internal  Auditory  Meatus 
OF  THE  Left  Side. 

Jg'.i^'aZ.— Aqueductus  Fallopii.  A.C.Sup.  Area  Cribrosa  Superior. 
Cr.F.  Crista  Falciformis.  Tr.Sp.F.  Tractus  Spiralis.  A.C.Med.  Area 
Cribrosa  Media.    F.Sing.  Foramen  Singulare. 

(The  numbers  in  brackets  refer  to  the  Ust  in  the  letterpress.) 

3.  The  crista  falciformis  runs  across  and  separates  these 
from  the  rest. 

4.  The  tractus  spiralis  lies  just  below  the  crista,  and  the 
nerves  to  the  cochlea  go  through  it. 

5.  The  area  crihrosa  media  lies  behind  the  last  and 
transmits  the  twigs  to  the  saccule. 

6.  The  foramen  singulare  is  the  lowest  and  most  posterior 
of  all  the  openings  in  the  lamina  cribrosa,  and  through  it 
passes  the  nerve  to  the  posterior  semicircular  canal.  * 
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The  auditory  artery  is  not  very  often  injected;  its 
branches  pass  in  with  the  different  nerves  to  all  parts  of  the 
internal  ear. 

Now  measure  the  depth  of  the  internal  auditory  meatus, 
and  notice  that  it  is  about  a  quarter  of  an  inch. 


Review  of  the  Labyeinth  oe  Inteenal  Eae 

Hitherto  it  has  been  the  practice  in  this  book  to  mention 
only  those  things  Avhich  the  student  can  see  for  himself  in 
the  dissecting-room,  but  in  the  case  of  the  internal  ear  it 
seems  advisable  to  link  up  those  things  which  have  been 
seen  with  those  of  which  only  glimpses  have  been  obtained, 
and  so,  while  the  main  landmarks  are  fresh  in  the  memory, 
try  to  get  a  bird's-eye  view  of  this  intricate  part. 

It  must  be  clearly  understood  that  the  membranous 
labyrinth,  of  which  so  little  has  been  seen,  is  the  part  of 
physiological  importance,  and  that  this  labyrinth  Hes  in, 
though  it  seldom  fits,  the  bony  spaces  which  have  been 

examined  in  detail. 

Between  the  membranous  and  bony  labyrinth  lies  the 
perilymph,  while  the  membranous  labyrinth  itself  is  filled 
with  endolymph. 

The  anterior  part  of  the  membranous  labyrinth  is  coiled 
up  in  the  cochlea  as  the  scala  media,  while  the  scala 
vestibuli  and  scala  tympani  contain  perilymph. 

The  bony  vestibule  contains  two  membranous  bags,  the 
saccule  in  front  and  the  utricle  behind,  while  the  saccule 
is  connected  with  the  scala  media  in  front  by  a  narrow 
membranous  tube  called  the  canalis  reuniens. 

The  saccule  is  connected  with  the  utricle  by  a  tube,  which 
is  Y-shaped,  and  known  as  the  ductus  endolymphaticus,  the 
stalk  of  the  V  projecting  backward  into  the  aqueductus  vesti- 
buH  on  the  posterior  surface  of  the  petrous  bone,  its  bhnd  end 
Ivine  in  contact  with  the  dura  mater. 

From  the  utricle  open  backward  the  three  membranous 
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semicircular  canals,  wliich  do  not  nearly  till  the  bony  canals, 
except  at  their  ampullated  ends. 

The  bony  vestibule  has  perilymph  between  its  walls  and 
those  of  the  utricle  and  saccule,  and  this  is  continuous  with 
the  perilymph  in  the  scala  vestibuli  of  the  cochlea. 

At  the  apex  of  the  cochlea  is  a  place  known  as  the 
helicotrema,  at  which  the  scala  vestibuli  becomes  continuous 
with  the  scala  tympani,  but  when  the  base  of  the  cochlea  is 
reached  once  more,  the  scala  tympani  ends  blindly,  its  blind 
end  being  separated  from  the  tympanum  by  the  fenestra 
rotunda,  across  which  is  stretched  the  secondary  membrane 
of  the  tympanum. 

The  different  divisions  of  the  auditory  nerve  end,  as  has 
been  seen,  in  various  parts  of  the  membranous  labyrinth. 

If  the  foregoing  arrangements  are  clearly  understood, 
the  grosser  points  in  the  mechanism  of  hearing  will  be  easily 
grasped. 

'  A  sound  wave  strikes  the  tympanic  membrane,  presses  it 
in,  and  so  is  communicated  to  the  handle  of  the  malleus. 
The  malleus,  however,  is  a  lever,  the  fulcrum  of  which  is 
the  anterior  ligament  and  the  posterior  fibres  of  the  superior 
hgament,  so  that,  as  the  handle  moves  in,  the  head  moves 
out.  The  incus  is  also  a  lever,  the  fulcrum  of  which  is  at  the 
short  process,  and  as  the  head  moves  outwards  with  the  head 
of  the  malleus,  the  long  process  moves  in.  This,  of  course, 
pushes  tbe  stapes  farther  into  the  fenestra  ovahs,  and  in- 
creases the  pressure  in  the  perilymph  of  the  vestibule.  The 
increased  tension  passes  up  the  scala  vestibuh  and  then 
down  the  scala  tympani,  at  the  bottom  of  which  it  can  bulge 
out  the  secondary  membrane  of  the  tympanum  stretched 
across  the  fenestra  rotunda;  but  in  doing  this  an  extra 
pressure  is  transmitted  to  the  wall  of  the  scala  media,  and 
so  through  its  endolymph  to  the  organ  of  Corti. 
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It  is  most  important  that  every  student  sliould  take  a  part 
in  tlie  dissection  of  at  least  two  brains.  As  a  rule,  there 
is  no  difficulty  in  procuring  a  sufficient  supply  for  this,  but, 
if  the  brain  in  the  head  and  neck  dissected  is  the  only  one 
available,  by  far  the  best  plan  is  for  four  dissectors  to  arrange 
to  work  together  and  to  study  the  two  brains  in  their  allotted 
parts  one  after  the  other.  In  this  way  structures  which 
are  necessarily  destroyed  in  exposing  portions  of  one  brain 
may  be  seen  in  the  other. 

It  will  be  assumed  that  two  dissectors  have  kept  the 
brain  which  they  removed  in  two  portions  during  the  dis- 
section of  the  intra-cranial  region,  and  have  been  able  to 
procure  another  with  the  arachnoid  membrane  and  blood 
vessels  intact. 

The  second  brain  will  probably  be  unmjected,  but  there 
is  no  difficulty  in  injecting  it  with  coloured  plaster  of  Pans, 
or  better  still  melted  gelatine  mixed  with  some  pigment.  _ 

This  should  be  done  by  putting  a  glass  nozzle  fitted  with 
a  little  india-rubber  tubing  into  the  internal  carotid  artery  of 
one  side  and  another  one  into  the  vertebral  artery  of  the 
opposite  side.  The  vertebral  and  mternal  carotid  arteries 
into  which  no  nozzle  is  put  must  of  course  be  tied. 

Then  with  an  ordinary  glass  syringe  inject  the  internal 
carotid  first,  and  if  any  colour  runs  out  of  the  nozzle  m  the 
vertebral  the  tubing  may  be  compressed  there.  The  pressure 
on  the  syringe  should  be  slow,  gentle  and  even. 

When  the  internal  carotid  has  taken  as  much  as  it  will 
safely  hold,  the  tubing  attached  to  its  nozzle  should  be  tied 
or  plugged,  and  the  vertebral  injected  in  the  same  way.  it 
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is  desirable  to  do  this  before  the  brain  is  placed  in  any 
hardening  re-agent. 

Now  take  the  brain  belonging  to  the  dissector's  part,  and 
clear  away  the  membranes  and  arteries  completely  from 
the  outer  side  of  one  hemisphere  in  order  to  study  the  topo- 
graphy of  its  surface. 

The  reason  for  giving  this  advice  is  that  if  the  arteries 
and  membranes  are  examined  first  they  will  have  to  be 
studied  in  relation  to  parts  of  the  brain  of  which  the  student 
at  present  knows  nothing.; 

The  Outer  Surface  of  the  Cerebrum 

Before  beginning  the  study  of  the  surface  of  the  brain  the 
dissector  should  clearly  understand  that  the  fissures  and 
convolutions  are  never  exactly  alike  in  any  two  brains,  nor 
are  the  two  sides  of  any  single  brain  quite  identical. 

The  following  directions,  therefore,  are  intended  for  an 
average  brain,  and  in  all  cases  of  difficulty  the  help  of  a 
demonstrator  should  be  sought. 

First  identify  the  three  main  fissures,  putting  a  little 
coloured  wool  into  each  as  it  is  found. 

The  Fissure  of  Sylvius  [F.  cerebri  lateralis]  runs  back- 
wards and  upwards,  and  separates  the  tongue-like  Temporal 
Lobe  below  from  the  rest  of  the  outer  surface  of  the  cere- 
brum. At  its  posterior  end  it  turns  rather  sharply  upwards. 
The  anterior  part  of  it  is  very  wide  and  deep,  and  is  known 
as  the  stem  or  Vallecula  Sylvii  [fossa  cerebri  lateralis]. 

About  an  inch  from  the  tip  of  the  temporal  lobe  is  the 
Sylvian  Point,  from  which  a  short  anterior  limb  of  the 
fissure  [ramus  anterior  horizontalis]  passes  horizontally  for- 
wards, another  short  ascending  limb  [ramus  anterior  ascen- 
dens]  passes  nearly  vertically  upwards,  and  the  third  or 
posterior  limb  [ramus  posterior],  already  described,  passes 
backwards. 

This  Sylvian  point  lies  against  the  pterion  on  the  surface 
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of  the  skull  (sec  p.  80),  the  anterior  limb  of  the  fissure 
corresponding  to  the  spheno-parietal  suture. 

Between  these  different  parts  of  the  Sylvian  fissure  are 


Pre  O  S 


I.Fr.S! 


Asc.F.S 


l.T.S 


P.F.S. 


Fig.  124.— Lateral  Surface  of  Cerebral  Hemlsphere. 


AntFS   Anterior  Limb  of  Sylvian  Fissure.    Asc.F.S.  Ascending 
Limb  of  Sylvian  Fissure.    P.F.S.  Posterior  Limb  of  Sylvian  Fissure. 
O.Op.  Orbital  Operculum.    F.Op.  Frontal  Operculum, 
parietal  Operculum.     T.Op.   Temporal  Operculum. 
Frontal  Sulcus.     I.Fr.S.  Inferior  Frontal  Sulcus. 
Frontal  Gyrus.      M.F.C.  Middle   Frontal  Gyrus. 
Frontal  Gyrus.     Pre.C.S.   Pre-central  Sulcus. 


F.P.Op.  Fronto- 
S.F.S.  Superior 
S.F.O.  Superior 
I.F.O.  Inferior 


Pre.O.G.  Pre-central 

Gyrus  F.R.  Fissure  of  Eolando.  PosLC.G.  Post-central  Gyrus.  Post.C.S. 
Post-central  Sulcus.  T.P.S.  Intra-parietal  Sulcus.  <S'.i¥  G.  Supra-mar- 
ginal Gyrus.  A.G.  Angular  Gyrus.  iJ.P.O.F.  Extei-nal  Parieto-occipito 
Fissure:  T.0.8.  Transverse  Occipital  Sulcus.  Z.O.S.  Lateral  Occipita 
Sulcus.  S.T.G.  Superior  Temporal  Gyrus.  M  T.G  Middle  Temporal 
Gyrus  I  T.G.  Inferior  Temporal  Gyrus.  P.F.  Parallel  Fissure.  1.1 
Inferior  Temporal  Sulcus.    P.P.G.  Post-parietal  Gyrus. 

included  four  more  or  less  triangular  tongues  of  brain  whicli 
are  known  as  opercula  because  they  act  as  lids  to  the  under- 
lying island  of  Reil.  Of  these  the  orbital  operculum  lies 
between  the  stem  and  anterior  horizontal  limb  of  the  fissure, 
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the  frontal  operculum,  between  the  anterior  and  ascending 
limbs,  the  fronto-parietal  operculum,  between  the  ascending 
and  posterior  horizontal  limbs,  while  the  temporal  operculum 
is  formed  by  the  temporal  lobe  (see  Fig.  124). 

The  Central  Fissure  or  Fissure  of  Rolando  [sulcus 
centralis]  is  of  great  clinical  and  physiological  importance, 
because  the  motor  centres  are  grouped  in  front  of  it.  It 
starts,  as  far  as  the  outer  convex  surface  of  the  brain  is  con- 
cerned, at  the  very  top  about  mid-way  between  the  anterior 
(frontal)  and  posterior  (occipital)  poles  of  the  brain,  and  runs 
downwards  and  forAvards  at  an  angle  of  about  72°,  until  it 
nearly  reaches  the  posterior  limb  of  the  fissure  of  Sylvius,  an 
inch  behind  the  Sylvian  point.  It  ends,  therefore,  in  the 
back  part  of  the  fronto-parietal  operculum.  It  has  several 
curves,  two  of  which  (the  superior  and  inferior  genua)  are 
specially  marked. 

The  superior  genu  is  convex  backwards,  and  has  the  arm 
centre  just  in  front  of  it,  Avhile  the  inferior  genu  is  convex 
forwards.  If  the  lips  of  the  fissure  are  pulled  apart,  several 
deep  interlocking  gyri  [g.  profundi]  are  seen  at  the  bottom 
of  it. 

The  next  fissure  to  identify  is  the  External  Parieto- 
occipital, which  corresponds  very  closely  to  the  lambda  on 
the  surface  of  the  skull  (see  p.  80).  It  only  runs  down  for 
about  half  an  inch  from  the  upper  border  of  the  brain.  A 
useful  method  of  finding  it  is  to  continue  the  general  direc- 
tion of  the  posterior  horizontal  limb  of  the  Sylvian  fissure 
backwards  with  a  piece  of  string  or  ruler,  neglecting  the 
upturned  hinder  end  of  the  limb  ;  but  a  still  better  way,  when 
the  medial  surface  of  the  brain  can  be  seen,  is  to  look  for  its 
continuity  with  the  well-marked  internal  parieto-occipital 
fissure  (see  Fig.  125). 

When  these  fissures  have  been  identified  the  lobes  on 
the  outer  surface  of  the  brain  should  be  determined. 

The  Frontal  Lobe  is  that  part  which  lies  above  the  level  of 
the  Sylvian  fissure  and  in  front  of  the  central  fissure  (Fig.  125). 
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The  Occipital  Lobe  is  arbitrarily  marked  off  by  drawing 
a  line  downwards  and  a  little  forwards  from  the  external 
parieto-occipital  fissure  to  the  lower  margin  of  the  brain.  In 
children's  brains  and  in  those  of  adults  hardened  by  forma- 
tion in  situ  there  is  sometimes  a  little  indentation,  the  p?'e- 
occipital  notch,  in  this  position,  but  it  is  so  inconstant  as  to 


Fig.  125.— The  Lobes  of  the  Cerebrum. 


F.R.  Fissure  of  Rolando,  in  front  of  which  is  the  Frontal  Lobe. 
E  P.O.F.  External  Parieto-occipital  Fissure,  between  which  and  the 
Fissure  of  Rolando  is  the  Parietal  Lobe,  and  behind  which  is  the  Occipi- 
tal Lobe.  V.S.  Vallecula  Sylvii,  in  which  is  the  Central  Lobe,  and 
below  which  is  the  Temporal  Lobe. 

be  of  little  practical  value.  When  it  is  present  it  is  used  as 
the  mark  for  the  lower  limit  of  the  boundary  of  the  occipital 
lobe. 

The  Temporal  Lobe  is  bounded  above  by  the  stem  of  the 
Sylvian  fissure  and  its  posterior  horizontal  limb.  Where  this 
turns  up  the  line  of  the  posterior  Hmb  is  continued  back 
until  it  cuts  the  arbitrary  line  marking  off  the  front  of  the 
occipital  lobe.    Posteriorly  this  arbitrary  line  separates  it 


THE  BRAIN 


283 


from  the  occipital  lobe,  while  below  is  the  lower  margin  of 
the  brain.  The  tip  of  this  tongue-shaped  lobe  which  projects 
forwards  is  known  as  the  Temporal  pole. 

The  Parietal  Lobe  occupies  the  rest  of  the  external 
surface  of  the  cerebrum,  and  is  bounded  in  front  by  the 
central  fissure,  behind  by  the  artificial  boundary  of  the 
occipital  lobe  and  the  external  parieto  -  occipital  fissure, 
above  by  the  upper  border  of  the  brain,  and  below  by 


Fig.  126.— Insula  or  Island  of  Reil  of  the  Left  Side 

WITH  THE  OpERCDLA  HOOKED  ASIDE. 

O.Br.  Gyri  Breves.  O.L.  Gyri  Longi.  S.C.I.  Sulcus  Centralis  Insulse. 
Lim.S.  Limiting  Sulcus.    Lim.  Limen. 

the  posterior  limb  of  the  Sylvian  fissure  and  its  backward 
prolongation. 

The  Island  of  Reil,  Insula  or  Central  Lobe  should 
be  looked  for  by  drawing  apart  the  edges  of  the  Sylvian 
fissure ;  this  does  not  give  an  altogether  complete  view  of  it, 
but  later  on  the  various  opercula  may  be  cut  away,  after 
which  it  will  be  fully  exposed. 

It  is  triangular  with  the  apex  below,  and  is  bounded  on 
every  side  except  at  the  apex  by  the  limiting  sidms  [s. 
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circularis],  of  which,  of  course,  there  are  three  parts,  anterior, 
posterior,  and  superior. 

The  surface  of  the  island  has  convolutions  radiating  fan- 
wise  from  its  apex ;  the  anterior  four  or  five  are  short  (gyri 
breves),  while  the  posterior  one  or  two  are  longer  (gyri  longi), 
and  these  two  sets  are  separated  from  one  another  by  a 
sulcus  centralis  insulce,  which  has  the  same  direction  as 
that  of  the  Sylvian  fissure  (see  Fig.  126). 

On  the  SURFACE  of  the  frontal  lobe  look  for  the 
precentral  sulcus  lying  about  half  an  inch  in  front  of  and 
parallel  to  the  central  fissure  of  Rolando.  Between  the  two 
lies  the  precentral  gyrus  [g.  centralis  anterior],  which,  as  has 
been  already  indicated,  is  a  part  of  the  brain  of  extreme 
practical  interest  on  account  of  the  important  centres  con- 
tained in  it. 

The  rest  of  the  surface  of  the  frontal  lobe,  in  front  of  the 
precentral  sulcus,  is  divided  into  three  horizontal  convolutions, 
the  topper,  middle,  and  loioer  frontal  gyri,  the  two  former 
being  very  often  subdivided  by  secondary  horizontal  sulci. 

The  posterior  part  of  the  inferior  frontal  gyrus  includes 
the  frontal  and  part  of  the  fronto-parietal  opercula,  and  on 
the  left  side  this  part  contains  a  part  at  least  of  the  motor 
speech  centre,  and  is  often  known  as  Broca's  Convolution. 

On  tlte  surface  of  the  parietal  lobe  the  Post-central 
Gyrus  [g.  centralis  posterior]  runs  up  parallel  to  and  just 
behind  the  central  fissure  of  Rolando,  and  its  lower  end  is 
continuous  with  the  posterior  part  of  the  fronto-parietal 
operculum.  It  is  bounded  posteriorly  by  the  post-central 
sulcus,  which  sometimes  has  a  break  about  its  middle. 

Running  horizontally  backwards  from  near  the  middle  of 
the  post-central  sulcus  is  the  Intra-parietal  sulcus  [s.  inter- 
parietalis],  which  divides  the  rest  of  the  parietal  lobe  into  a 
supra-parietal  and  an  infra-parietal  lobule.  When  the  post- 
central sulcus  is  in  tAVo  parts,  this  intra-parietal  sulcus  joins 
the  lower  of  the  two.  Posteriorly  it  very  often  runs  into 
another  sulcus  situated  in  the  occipital  lobe  and  called  the 


THE  BRAIN 


285 


transverse  occipital,  and  when  this  is  the  case  the  post- 
central, intra-parietal,  and  transverse  occipital  sulci  make  an 
H  with  a  very  elongated  and  somewhat  curved  cross-bar. 


Fig.  127.— Lateral  Surface  of  Cerebral  Hemisphere. 

Ant.F.8.  Anterior  Limb  of  Sylvian  Fissure.  Asc.F.8.  Ascending 
Limb  of  Sylvian  Fissure.  P.F.S.  Posterior  Limb  of  Sylvian  Fissure. 
O.Op.  Orbital  Operculum.  F.Op.  Frontal  Operculum.  F.P.Op.  Fronto- 
parietal Operculum.  T.Op.  Temporal  Operculum.  S.F.S.  Superior 
Frontal  Sulcus.  I.Fr.S.  Inferior  Frontal  Sulcus.  S.F.C.  Superior 
Frontal  Gyrus.  3I.F.G.  Middle  Frontal  Gyrus.  I.F.G.  Inferior 
Frontal  Gyrus.  Pre.C.S.  Pre-central  Sulcus.  Pre.C.O.  Pre-central 
Gyrus.  F.R.  Fissure  of  Rolando.  Post.C.G.  Post-central  Gyrus.  Post.C.S. 
Post-central  Sulcus.  I.P.S.  Intra-parietal  Sulcus.  S.M.O.  Supra-mar- 
pnal  Gyrus.  A.G.  Angular  Gyrus.  E.P.O.F.  External  Parieto-occipital 
Fissure.  T.0.8.  Transverse  Occipital  Sulcus.  L.O.S.  Lateral  Occipital 
Sulcus.  S.T.G.  Superior  Temporal  Gyrus.  M.T.G.  Middle  Temporal 
Gyrus.  l.T.G.  Inferior  Temporal  Gyrus.  P.F.  Parallel  Fissure.  I.T.S. 
Inferior  Temporal  Sulcus.    P.P.G.  Post-parietal  Gyrus. 

In  the  infra-parietal  lobule  the  upturned  hinder  end  of  the 
posterior  limb  of  the  fissure  of  Sylvius  ends,  and  above  its 
termination  is  an  arched  convolution  called  the  supra- 
marginal  gyrus.    This  always  lies  deep  to  the  parietal 
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eminence  of  the  skull  and  corresponds  to  the  point  of  greatest 
convexity  of  a  well-hardened  brain.  Behind  and  a  little 
above  the  supra-marginal  is  the  angular  gyrus,  the  shape  of 
which  is  usually  described  by  its  name.  This  arches  over 
the  hinder  end  of  the  upper  temporal  sulcus  to  be  presently 
described,  while  at  the  very  back  of  the  infra-parietal  lobule 
another  convolution  arches  over  the  hind  end  of  the  lower 
temporal  sulcus  and  is  kno-\vn  as  the  poat-parietal  gyrus. 
The  identification  of  these  two  last  gyri  is  in  some  brains 
extremely  difficult,  and  the  greater  experience  of  a  demon- 
strator is  often  needed.  The  surface  of  the  occipital  lohe  is 
very  variable,  but  a  convolution  can  usually  be  seen  passing 
below  the  short  external  parieto-occipital  fissure  connecting 
the  supra-parietal  lobule  with  the  upper  part  of  the  occipital 
lobe ;  it  is  concave  upwards  and  is  called  the  arcus  parieto- 
occipitalis.  It  is  bounded  below  by  the  posterior  part  of  the 
intra-parietal  sulcus,  and  more  posteriorly  by  the  transverse 
occipital  sulcus,  which  the  intra-parietal  so  often  joins.  This 
transverse  occipital  sulcus  begins  at  the  upper  border  of  the 
cerebrum,  a  Httle  behind  the  external  parieto-occipital  fissure, 
and  generally  runs  forwards  at  first  and  then  downwards 
and  forwards.  Below  it  there  is  often  another  fairly  well- 
defined  sulcus  known  as  the  lateral  occipital,  so  that  in  a 
typical  brain  there  are,  including  the  arcus  parieto-occipitalis, 
three  occipital  gyri  or  groups  of  gyri  to  be  made  out.  A 
small  region  close  to  the  occipital  pole  is  of  special  import- 
ance, since  the  visual  area  encroaches  on  the  convex  outer 
surface  here. 

The  surface  of  the  temporal  lohe  has  two  sulci,  superior 
and  inferior,  of  which  the  superior  is  also  called  the  parallel 
sulcus,  from  its  relation  to  the  Sylvian  fissure,  while  the 
inferior  often  has  breaks  in  its  continuity.  These  two  sulci 
separate  three  horizontal  temporal  gyri,  superior,  middle, 
and  inferior.  The  Superior  Temporal  Gyrus  is  of  import- 
ance, because  its  middle  third  contains  the  auditory  centre. 
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THE  BASE  OF  THE  BRAIN 

In  removing  ttie  brain  from  the  head  the  dissectors 
divided  the  crura  cerebri,  so  that  all  the  parts  above  the 
tentorium  cerebelli  are  in  the  larger  specimen,  while  those 
below  are  in  the  smaller. 

The  greatest  difficulty  in  cleaning  the  brain  will  be  found 
in  the  base  where  the  cranial  nerves  are.  These  should  be 
cleaned  with  scissors  or  a  very  sharp  knife,  taking  great  care 
not  to  grasp  them  with  the  forceps,  since  they  tear  away 
from  the  brain  so  very  easily. 

Starting  from  in  front  the  inferior  surface  of  the  frontal 
lobe  is  seen  on  each  side,  and  it  will  be  noticed  that  it  is 
concave  from  side  to  side  to  adapt  it  to  the  convex  orbital 
roof.  There  is  an  intra-orhital  sulcus  which  is  very  incon- 
stant, but  is  most  often  H-shaped,  and  then  divides  the 
surface  into  external,  infernal,  anterior,  and  posterior  orbital 
gyri.  Of  these  the  external  is  continuous  with  the  inferior 
frontal  convolution  on  the  outer  surface  of  the  brain,  while 
the  internal  is  bounded  medially  by  a  straight  sulcus  (sulcus 
rectus  or  olfactory  sulcus),  which  lodges  the  olfactory  tract 
and  bulb.  Internal  to  this,  between  it  and  the  longitudinal 
fissure,  is  the  gyrus  rectus,  the  posterior  part  of  which 
belongs  functionally  to  the  olfactory  region  of  the  brain  and 
is  known  as  Broca's  area  [area  parolfactoria].  Note  that  this 
has  nothing  to  do  with  Broca's  convolution,  the  motor 
speech  centre  (see  p.  284). 

The  Olfactory  Bulb  lies  under  (in  the  anatomical 
position)  the  sulcus  rectus,  and  is  an  oval  mass  of  grey 
matter,  from  which  the  numerous  olfactory  nerves  pass 
through  the  cribriform  plate  of  the  ethmoid.  These  are  so 
delicate  that  nothing  is  likely  to  be  seen  of  them. 

The  Olfactory  Tract  is  a  narrow  band,  triangular  in 
section,  and  about  three-quarters  of  an  inch  long,  which  runs 
back  from  the  bulb  beneath  the  sulcus  rectus  and,  widening 
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at  its  posterior  end,  divides  into  three  roots,  external,  middle, 
and  internal. 


L.L.  c.F. 


Fig.  128.  Dissection  of  the  Base  of  the  Cerebral  Hemispheres. 

G.R.  Gyrus  Rectus.  S.R.  Sulcus  Rectus.  I.O.S.  Intraorbital  Sul- 
cus. '  O.N.  Optic  Nerve.  O.G.  Optic  Commissure.  T.C.  Tuber  Ciuereum. 
U.  Uncus.  P.P.S.  Posterior  Perforated  Space.  Cr.  Crusta.  S.N.  Sub- 
stantia Nigra.  R.N.  Red  Nucleus.  Aq.  Aqueduct  of  Sylvius.  S.C.Q. 
Superior  Corpora  Quadrigemina.  Sp.  Splenium.  C.F.  Calcarine  Fissure. 
L.L.  Lingual  Lobe.  Col.F.  Collateral  Fissure.  Isth.  Isthmus.  P.P.F. 
Posterior  Pillars  of  Fornix.  H.G.  Hippocampal  Gyrus.  Pnlv.  Pulvinar. 
S.Br.  Superior  Brachium.  LG.B.  Internal  Geniculate  Body.  E.G.B. 
External  Geniculate  Body.  H.Maj.  Hippocampus  Major.  D.F.  Dentate 
Fissure.  CTi.F.  Choroidal  Fissure  with  Choroid  Plexus  reflected  into  it. 
G.A.  Corpus  Albicans.  A.P.S.  Anterior  Perforated  Space.  Ol.Tr.  Olfac- 
tory Tract.    Ol.B.  Olfactory  Bulb. 
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The  external  root  [stria  olfactoria  lateralis]  runs  across 
the  apex  of  the  island  of  Reil  towards  the  uncus. 

The  internal  root  [s.o.  medialis]  turns  inwards  on  to  the 
medial  surface  of  the  brain,  where  it  becomes  continuous 
with  the  callosal  convolution. 

The  middle  root  [s.o.  intermedia],  which  is  only  faintly 
marked,  passes  backward  to  the  region  of  the  anterior  'per- 
forated space  [substantia  perforata  anterior],  which  is  the 
floor  of  the  triangle  enclosed  between  the  outer  and  inner 
roots. 

The  anterior  perforated  space  is  continuous  externally 
with  the  apex  of  the  island  of  Reil  (limen  insulce),  and  its 
perforations  transmit  numerous  arteries  and  veins,  which 
will  be  noticed  later,  to  the  interior  of  the  brain. 

The  Optic  Commissure  or  Chiasma  lies  just  behind  the 
level  of  the  anterior  perforated  spaces  of  the  two  sides. 
Running  forwards  from  it  on  each  side  are  the  two  cut  optic 
nerves,  while  running  back  on  each  side  are  the  two  optic 
tracts  which  disappear  under  cover  of  the  uncus,  a  structure 
better  studied  on  the  medial  surface  of  the  cerebrum. 

Draw  back  the  optic  commissure  gently  and  notice  a 
very  thin  layer  of  non-nervous  tissue  called  the  lamina 
cinerea  [1.  terminalis] ;  it  is  so  delicate  that  it  is  easily 
torn  through,  and  then  the  cavity  of  the  third  ventricle  is 
exposed. 

Just  behind  the  optic  commissure  is  the  tuber  cinereum, 
an  ovoid,  dark-coloured  swelling,  with  its  long  axis  trans- 
verse. From  its  inverted  summit  the  infundibulum  or  stalk 
of  the  pituitary  body  descends. 

The  Pituitary  Body  [hypophysis  cerebri],  removed  from 
its  fossa  and  preserved  with  the  rest  of  the  brain,  should 
now  be  examined. 

The  large  anterior  part  is  glandular  and  is  disproportion- 
ately large  in  giants.  It  is  originally  derived  from  the  nasal 
mucous  membrane  (stomodfieum),  and  therefore  has,  strictly 
speaking,  nothing  to  do  with  the  brain. 
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The  small  posterior  part  is  continuous  with  the  infundi- 
bulum,  and  is  received  into  a  notch  in  the  posterior  surface 
of  the  anterior  part ;  it  is  a  down  growth  of  the  brain. 

Behind  the  tuber  cinereum  are  a  pair  of  small  white 
hemispheres  called  the  corpoka  albicantia  [c.  mammillaria], 
and  behind  these  again  the  posterior  perforated  space  is  seen 
lying  between  the  crura  cerebri. 

The  Cruea  Cerebri  [pedunculi  cerebri]  were  cut  in 
removing  the  cerebrum,  but  may  be  easily  reconstructed  by 
replacing  the  cerebellum.  They  will  then  be  seen  to  diverge 
from  the  upper  part  of  the  pons  Varolii,  which  unites  the 
two  halves  of  the  cerebellum,  and  to  disappear  under  cover 
of  the  uncus  (see  Fig.  130). 

Now  follow  the  optic  tract  backwards,  and  in  order  to  do 
so  draw  aside  the  temporal  lobe. 

As  it  runs  back  round  the  outer  side  of  the  crus  the  tract 
broadens  and  divides  into  an  outer  and  an  inner  root.  The 
outer  root  [radix  lateralis]  again  divides,  so  that  there  are 
now  three  bands— outer,  middle,  and  inner. 

Of  these  the  outer  ends  in  a  swelling,  the  external  geni- 
culate body  [corpus  geniculatum  laterale],  while  the  inner 
band  passes  into  the  internal  geniculate  body  [e.g.  mediale], 
which  is  a  more  sharply-marked  swelling  than  the  outer, 
and  is  situated  rather  farther  back  on  the  dorsal  side  of 
the  crus. 

Behind  and  above  these  two  swellings  (when  the  brain  is 
in  its  natural  position)  is  the  overhanging  hind  end  of  the 
optic  thalamus,  known  as  the  pulvinar,  and  between  this 
and  the  internal  geniculate  body  the  middle  of  the  three 
divisions  of  the  optic  tract  passes  to  the  upper  quadrigeminal 

body  (see  Fig.  129). 

This  third  division  of  the  tract  is  called  the  superior 

brachium.  j  j  i,  j- 

The  Corpora  Quadrigemina  are  four  rounded  bodies 
which  lie  dorsal  to,  i.e.  above,  the  crura  cerebri,  and  below 
and  internal  to  the  pulvinar.    The  section  made  through  the 
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crura  in  removing  the  brain  usually  passes  through  the  upper 
pair  of  these  (Fig.  129,  S.C.Q.). 

It  will  be  noticed  that  the  superior  corpora  quadrigemma 
[colhculi  superiores]  are  larger  than  the  inferior  [cc.  inferi- 
ores],  and  have  the  pineal  body  just  above  them,  resting  in 
the  medial  groove  which  separates  the  superior  coUiculus  of 
one  side  from  that  of  the  other. 

Each  of  the  four  colliculi  has  a  brachium  or  ridge  run- 
ning outwards  from  it. 

The  external  geniculate  body,  the  upper  quadrigeminal 
body,  and  the  pulvinar  are  known  collectively  as  the  lower 
visual  centres. 

A  bundle  of  fibres,  the  inferior  brachium,  connects  the 
internal  geniculate  with  the  lower  quadrigeminal  body,  but 
these  structures  form  part  of  the  apparatus  of  hearing. 

Just  external  to  the  outer  geniculate  body  is  a  narrow 
band  called  the  tcenia  semicircular  is,  which  will  be  met  with 
again. 

Now  freshen  the  section  through  the  crura  cerebri  by 
taking  a  thin  slice  off  with  a  sharp  knife,  and  notice  that 
each  consists  of  a  ventral  part,  the  crusta,  which  is  quite  dis- 
tinct from  its  fellow  of  the  opposite  side,  and  contains  the 
motor  nerve  paths ;  and  a  dorsal  part,  the  tegmentum,  united 
to  its  fellow  across  the  middle  line,  and  containing  the  sensory 
nerve  paths. 

The  two  parts  of  each  crus  are  separated  by  a  dark 
irregular  band,  the  substantia  nigra,  while  nearer  the  dorsal 
side  a  section  of  the  aqueduct  of  Sylvius  appears  in  the  mid 
line  looking  like  a  capital  T.  Still  more  dorsally  {i.e.  pos- 
teriorly) either  the  superior  or  inferior  pair  of  quadrigeminal 
bodies,  probably  the  superior,  will  be  cut  through  (see  Fig. 
129). 

Behind  these  the  splenium,  or  hind  end  of  the  corpus 
callosum,  will  be  seen  when  the  membranes  have  been 
removed. 
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If  the  section  through  the  crura  has  passed  through  the 
upper  quadrigeminal  body,  as  it  generally  does,  look  out  for 


01.Tr. 


Ol.B.  G.R. 


A.P.3 


Col  P. 
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Fig.  129.— Dissection  of  the  Bask  of  the  Cerebral  Hemispheres. 

GB  Gyrus  Rectus.  8.R.  Sulcus  Rectus.  I.O.S.  Intraorbital  Sul- 
cus. 'o'.iV.  Optic  Nerve.  O.G.  Optic  Commissure  T-G.  Tuber  Cinereuui. 
U  Uncus.  P.P.S.  Posterior  Perforated  Space.  Or.  Crusta.  -S.iV-  Sub- 
stantia Nigra.  R.N.  Red  Nucleus.  Aq.  Aqueduct  of  Sylvius.  S.G.t^. 
Superior  Corpora  Quadrigemina.  ^p.  Sp  enmm.  G  F  Galcarme  Fissure. 
LL  Lingual  Lobe.  Col.F.  Collateral  Fissure.  Islh.  Isthmus  P.P.F. 
Posterior  Pillars  of  Fornix.  H.G.  Hippocampal  Gyrus  Pulv  Pulvmar. 
S.Bt.  Superior  Brachium.  I.G.B.  Internal  Geniculate  Body.  E.GM. 
External  Geniculate  Body.  H.Maj.  Hippocampus  Major.  Dentate 
Fissure.  Ch.F.  Choroidal  Fissure  with  Choroid  Plexus  reflected  into  it^ 
G.A.  Corpus  Albicans.  A.P.S.  Anterior  Perforated  Space.  OlTr.  Olfao- 
tory  Tract.    Ol.B.  Olfactory  Bulb. 
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a  circular  reddish  patch  on  each  side  dorsal  to  the  substantia 
nigra.  This  is  the  red  nucleus,  and  it  is  quite  possible  that 
fibres  of  the  third  or  ,oculo-motor  nerve  may  be  traced 
through  it  from  their  nucleus  in  the  floor  of  the  Sylvian 
aqueduct  to  the  groove  on  the  inner  side  of  each  crus. 

When  the  temporal  lobe  is  drawn  aside,  notice  how  the 
crus  of  that  side  gradually  sinks  into  the  substance  of  the 
cerebrum.  Notice,  too,  how  the  optic  tract,  running  back- 
wards from  the  optic  commissure,  crosses  superficial  to 
(below)  the  crus. 

In  this  way  the  two  crura,  the  two  optic  tracts,  and  the 
optic  commissure  enclose  a  pentagonal  area  known  as  the 
INTEKPEDUNCULAR  SPACE,  the  contents  of  Avhich  from  before 
back  are  the  tuber  cinereum  with  its  infundibulum,  the 
corpora  albicantia,  and  the  posterior  perforated  space. 

On  the  inner  side  of  each  crus,  between  the  crusta  and 
the  tegmentum,  is  the  oculo-motor  groove  [sulcus  n.  oculo- 
motorii],  from  which  the  t]iird  cranial  or  oculo-motor  nerve 
takes  its  superficial  origin  (see  Fig.  130). 

Winding  round  the  outer  side  of  the  crus  is  the  delicate 
trochlear  ■  ox  fourth  cranial  nerve,  but  this  is  likely  to  be 
below  the  point  of  section,  since  it  rises  from  the  roof  of  the 
fourth  ventricle. 

If  these  nerves  are  not  seen  in  the  first  brain  they  should 
be  looked  for  very  carefully  in  the  second  later  on. 

Behind  the  crura  cerebri  is  the  pons  Varolii,  a  large  com- 
missure between  the  two  halves  of  the  cerebellum.  The 
transverse  direction  of  its  superficial  fibres  is  quite  evident, 
and  in  the  median  line  is  a  slight  furrow  for  the  basilar 
artery.  The  large  trigeminal  or  fifth  cranial  nerves  emerge 
from  it  about  an  inch  from  the  mid  line,  and  the  small  motor 
root  should  be  distinguished  from  the  large  sensory,  lying 
close  to  the  inner  side  of  the  latter. 

On  each  side  the  pons  disappears  into  the  substance  of 
the  cerebellum. 

At  its  posterior  border,  quite  close  to  the  mid  line,  the 
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ahducens  or  sixth  cranial  nerve  has  its  superficial  origin, 
while  a  Httle  more  laterally,  in  a  triangle  formed  by  the  pons 


01. B 


G.B. 


I.OS 


Ol.Tr. 


AJ.S. 


P.V. 


9th  N. 

lOth.N. 
l2lh.N 
1Uh.N 


Amyg 


Deo.P 


Fig.  130. — The  Base  of  the  Brain. 

G  R  Gyrus  Eectus.  Ol.B.  Olfactory  Bulb.  Ol.Tr.  Olfactory  Tract. 
1.0.8.  Intraorbital  Sulcus.  O.N.  Optic  Nerve.  O.C  Optic  Commissure 
A.P.S.  Anterior  Perforated  Space.  Infund.  Infundibulutn.  T. (7  Tuber 
Cinereum.  G.A.  Corpus  Albicans.  U  Uncus.  3rd,  Atli,  bth  6th  jOi, 
8th  9th,  lOtK  nth,  Uth  N.  Corresponding  Cranial  Nerves  Cr  Gvnst&. 
P  F  Pons  Varolii.  Floe.  Flocculus.  F^/r.  Anterior  Pyramid  o  Medulla. 
Par./  Pars  Intermedia.  G.H.F.  Great  Horizontal  Fissure  of  Oerebel- 
Inm  01  Olive.  S.Arc.F.  Superficial  Arcuate  Fibres.  KB.  Bestiform 
Body.    Amyg.  Amygdala.    Dec.P.  Decussation  of  Pyramids. 

anteriorly,  the  medulla  internally  and  the  cerebellum  pos- 
teriorly, appear  the  facial  or  seventh,  and  the  auditory  or 
eighth  cranial  nerves,  the  seventh  being  the  more  mternal. 
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Between  the  two  the  j^rs  intermedia,  a  delicate  nerve 
bundle,  should  be  looked  for. 

Behind  and  below  the  pons  is  the  ventral  surface  of  the 
Medulla  Oblongata,  a  conical  structure  about  an  inch 
long,  tapering  as  it  descends  to  become  continuous  with  the 
spinal  cord. 

In  the  mid  line  of  the  medulla  is  the  antero-med/ian 
fissure,  on  each  side  of  which  lie  the  pyramids.  Open  up 
the  median  fissure  very  carefully,  and  it  will  be  seen  that 
fibres  from  the  greater  part  of  the  pyramids  decussate  in 
order  to  form  the  crossed  pyramidal  tract  of  the  cord.  This 
occurs  in  the  lower  part  of  the  medulla,  about  the  level  of 
the  foramen  magnum. 

On  the  outer  side  of  each  pyramid  lies  the  oval  olive,  and, 
from  the  cleft  between  them,  the  fibres  of  the  hypoglossal  or 
tivelfth  cranial  nerve  emerge  in  a  vertical  line. 

Behind  the  oHve  the  restiform  body  runs  up,  and  then 
turns  outwards  and  backwards  into  the  cerebellum,  forming 
the  inferior  cerebellar  peduncle. 

Just  below  the  olive,  on  each  side,  some  curved  fibres, 
with  their  concavity  upwards,  should  be  looked  for;  they 
come  out  of  the  anterior  median  fissure,  and  curve  round 
the  lower  pole  of  the  olive  to  join  the  restiform  bodies. 
They  are  known  as  the  anterior  superficial  arcuate  fibres 
[tibrse  arcuatse  externfe],  and  they  vary  very  much  in  distinct- 
ness in  different  brains. 

From  the  groove  between  the  olive  and  restiform  body  of 
each  side  emerge  the  fibres  of  the  glosso-pharyngeal  or  ninth 
cranial  nerve,  the  vagus  or  tenth,  and  the  sp)inal  accessory  or 
eleventh  from  above  downwards. 

On  each  side  of  the  medulla  and  pons  is  the  Inferior 
Surface  of  the  Cerebellum,  which  may  be  conveniently 
studied  now  as  far  as  it  can  be  seen. 

If  the  lateral  parts  of  the  pons  Varolii  are  followed  into 
the  cerebellum,  of  which  they  form  the  middle  peduncles, 
they  will  be  seen  to  divide  the  organ  into  a  superior  and  an 
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inferior  part,  and  this  division  is  continued  back  by  the  great 
horizontal  fissu/re  [sulcus  horizontalis  cerebelli].  If  this  is 
opened  up  with  a  seeker  it  will  be  found  to  be  very  deep, 
though,  of  course,  the  upper  and  lower  parts  of  the  cere- 

IIIrd.N. 


Fig.  131.— The  Ventral  Surface  of  the  Cerebellum,  Pons 

AND  Medulla.  • 


Ilird  N.,  IVth  N.,  Vth  N.,  Vlth  N.,  Vllth  N.,  Vlllth  N.,  IXth  N., 
Xth  N.,  Xlth  N.,  Xllth  N.  The  corresponding  Cranial  Nerves.  B  Gr. 
Groove  for  Basilar  Artery.  A.S.L.  Anterior  Superior  Lobe.  Fl.  Floc- 
culus ^  Amygdala.  Biventral  Lobe.  S.L.  Slender  Lobe.  P.J.L. 
Posterior  Inferior  Lobe.  01.  Olive.  A.P.  Anterior  Pyramid.  D.P. 
Decussation  of  Pyramids.    1st  C.N.  First  Cervical  Nerve. 


bellum  are  quite  continuous  when  the  bottom  of -the  fissure 
is  reached. 

The  only  portion  of  the  upper  part  of  the  cerebellum 
which  is  seen  from  this  aspect  in  an  undissected  brain  is  a 
triangular  piece  on  each  side,  appearing  from  under  cover  of 
the  middle  cerebellar  peduncle  (lateral  part  of  the  pons), 
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and  prolonged  round  the  margin  of  the  cerebellum  just  above 
the  great  horizontal  fissure.    (A.S.L.    Fig.  131.) 

Ventral  to  (below)  the  middle  cerebellar  peduncle  is  the 
flocculus,  a  small  triangular  lobule,  very  sharply  defined  from 
the  rest  of  the  cerebellum  and  lying  external  to  and  behind 
the  superficial  origin  of  the  seventh  and  eighth  nerves. 

Behind  the  flocculus  is  the  amygdala  or  tonsil.  This  is 
largely  concealed  by  the  medulla  at  present,  but  when  the 
latter  is  lifted  up  a  little  and  the  parts  looked  at  from  behind, 
the  likeness  to  the  tonsils  in  the  throat  is  very  striking. 

The  rest  of  the  inferior  surface  of  the  cerebellum  is 
divided  into  several  lobules,  which  are  of  no  great  clinical  or 
morphological  importance.  Their  details,  if  needed,  will  be 
found  in  Fig.  131. 

The  Upper  Surface  of  the  Cerebellum.— Now  turn 
the  cerebellum  over  and  look  at  it  from  above.  It  consists 
of  a  median  worm-like  elevation,  running  antero-posteriorly, 
with  a  lateral  lobe  on  each  side. 

The  elevation  is  known  as  the  superior  vermis,  but  its 
anterior  part  is  hidden  by  the  corpora  quadrigemina,  and,  in 
order  to  see  it,  the  best  plan  is  to  bisect  the  crura  cerebri, 
pons,  and  medulla,  keeping  carefully  to  the  mid  line ;  then 
remove  one-half  of  these  by  cutting  through  the  superior, 
middle,  and  inferior  cerebellar  peduncles,  where  they  are 
entering  the  cerebellum  laterally.  If  this  is  carefully  done, 
the  piece  removed  can  be  easily  replaced. 

Look  at  the  medial  cut  surface  of  the  crura  and  identify 
the  aqueduct  of  Sylvius,  which  should  have  been  laid  open 
in  its  whole  length  if  the  mid  line  has  been  carefully  kept ; 
the  corpora  quadrigemina  lie  dorsal  to  it  (see  Fig.  132). 

When  the  lower  limit  of  the  corpora  quadrigemina  is 
reached,  the  aqueduct  opens  into  the  Fourth  Ventricle, 
and  the  upper  part  of  this  is  seen  to  be  roofed  over  by  an 
awning  of  white  matter  stretching  from  the  lower  edge  of  the 
corpora  quadrigemina  to  the  cerebellum,  which  it  reaches 
between  the  anterior  ends  of  the  superior  and  inferior 
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vermes.  This  is  the  superior  medullary  velum  or  valve  of 
Vieussens,  and  on  its  dorsal  or  upper  surface  are  four  or  five 
delicate  transverse  folds  of  grey  matter  knoAvn  as  the  lingula, 
from  the  tongue-like  patch  which  they  form.  This  is  the 
most  anterior  part  of  the  superior  vermis,  the  surface  of 


Fig  132  —Ventral  or  Lower  Surface  of  Pons,  Medulla,  and  Cere- 
'bellum,  from  which  half  the  Pons  and  Medulla  have  been 

REMOVED. 

P  Pons  Aq.  Sylvian  Aqueduct.  G.Q.  Corpora  Quadrigemina. 
S.M.'V.  Superior  Medullary  Velum.  7.  Superior  Vermis^  .S.6r./^. 
Superior  Cerebellar  Peduncles.  M.Cr.P.  Middle  Cerebellar  Peduncles 
ICr.P  Inferior  Cerebellar  Peduncles.  Fl.  Flocculus.  /.J/. 7.  Inferior 
Medullary  Velum.  N.  Nodule.  A.  Amygdala.  F.B.  Furrowed  Band. 
U.  Uvula.    P.  Pyramid.    T.V.  Tuber  Valvulse. 

which  then  runs  almost  vertically  upwards,  and  later  bends 
rather  sharply  backwards  and  downwards  to  its  hinder  end. 

The  Inferior  Vermis  and  Roof  of  the  Fourth 
Ventricle.— The  removal  of  half  the  pons  and  medulla 
allows  the  lower  worm  to  be  studied,  and  at  the  same  tmie 
preserves  on  one  side  its  relations  to  the  fourth  ventricle. 
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The  specimen  should  be  held  in  such  a  way  that  the 
front  of  the  half  medulla  and  pons  is  facing  the  observer  and 
is  vertical. 

Look  at  the  half  from  which  the  medulla  has  been 
removed  and  identify  the  cut  cerebellar  peduncles,  the 
flocculus,  and  the  vertical  part  of  the  upper  worm.  Notice, 
too,  the  superior  medullary  velum  and  trace  it  laterally  to 
the  superior  cerebellar  peduncle  ;  this  may  easily  be  done  on 
the  intact  side. 

It  will  now  be  quite  evident  (1)  that  this  velum  forms 
the  roof  of  the  upper  half  of  the  diamond-shaped  fourth 
ventricle  ;  (2)  that  it  is  triangular  in  shape  ;  (3)  that  its  sides 
are  attached  to  the  superior  cerebellar  peduncles  ;  (4)  that 
its  base  is  attached  to  the  cerebellum  between  the  front  ends 
of  the  upper  and  lower  worms  ;  while  (5)  its  apex  just  reaches 
the  inferior  quadrigeminal  bodies  between  the  converging 
superior  cerebellar  peduncles. 

The  inferior  medullary  velum  is  a  much  more  delicate 
structure  than  the  superior,  though,  like  it,  consisting  of 
white  matter.  Draw  the  medulla  gently  away  from  the  cere- 
bellum, and  look  for  the  roof  of  the  lower  part  of  the  fourth 
ventricle.  On  the  ventricular  surface  (anteriorly)  it  is 
obscured  by  the  woolly-looking  choroid  plexus  of  the  fourth 
ventricle,  but  its  cerebellar  (posterior)  surface  may  be  easily 
drawn  away  from  the  inferior  vermis  of  the  cerebellum  by 
stroking  it  gently  with  a  seeker. 

It  will  be  seen  that  this  part  of  the  roof,  which  is  here 
formed  by  the  inferior  medullary  velum,  joins  the  superior 
medullary  velum,  and  is  attached  with  it  to  the  cerebellum 
between  the  anterior  ends  of  the  upper  and  lower  Avorms,  thus 
resembling  the  apex  of  a  tent. 

Laterally,  the  inferior  velum  passes  out  to  the  flocculus, 
and  its  line  of  attachment  is  very  easily  seen  on  the  side  from 
which  the  medulla  has  been  removed,  as  a  stalk  running  from 
the  flocculus  to  the  front  of  the  inferior  worm,  just  below  the 
cut  cerebellar  peduncles  and  above  the  tonsil. 
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This  inferior  medullary  velum  does  not  roof  in  all  the 
lower  half  of  the  fourth  ventricle,  but  ends  below  in  a  free 
edge.  Below  this  the  roof  is  only  formed  by  the  epithelial 
lining  of  the  ventricle,  in  which  are  some  openings  to  be 
looked  for  in  the  second  brain. 

The  inferior  vermis  lies  in  the  vallecula  cerehelli,  a  deep 
notch  between  the  two  lower  hemispheres  of  the  cerebellum, 
and  for  this  reason  stands  out  much  more  distinctly  than  does 
the  superior  vermis.  It  is  divided  into  several  parts,  the 
names  of  which  are  difficult  to  remember  and  of  little  prac- 
tical interest  (see  Fig.  132). 

The  divisions  of  the  inferior  surface  of  the  cerebellum 
are  of  no  greater  practical  value  than  those  of  the  inferior 
vermis  when  the  position  of  the  flocculus  and  tonsil  have 
been  noticed.  The  further  subdivisions  are  interesting  to  the 
neurologist,  but  with  an  ever-lessening  time  available  for  the 
study  of  anatomy,  the  student  cannot  honestly  be  advised  to 
learn  them  to  the  exclusion  of  other  facts  of  greater  practical 
importance  (see  Fig,  131). 

Now  make  a  median  sagittal  section  through  the  cere- 
bellum ;  this  shows  white  matter  in  the  interior,  though  it  is 
not  very  plentiful.  From  this  a  number  of  branches  radiate 
towards  the  periphery,  each  of  which  divides  later  into  secon- 
dary, and  these  again  into  tertiary  branches.  In  this  way  a 
tree-like  pattern  is  formed  (arbor  vitse),  the  tertiary  branches 
being  covered  with  grey  matter  and  forming  the/oim. 

Make  another  sagittal  section  through  the  lateral  hemi- 
sphere of  the  cerebellum  on  the  side  from  which  the  medulla 
has  been  removed  and  half  an  inch  from  the  middle  line. 
Notice  in  this  how  much  greater  the  central  core  of  white 
matter  is  than  in  the  worm,  and  look  for  a  deeply-crenated 
rino-  of  grey  matter  embedded  in  it.  This  is  the  corpus 
dentatum  [nucleus  dentatus],  the  principal  nucleus  of  the 
cerebellum. 

The  Floor  of  the  Fourth  Ventricle  [Fossa  Rhom- 
boidea].— One-half  of  the  medulla  has  already  been  removed 
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from  the  cerebellum.  Replace  this,  and  draw  the  half  of  the 
cerebellum  remaining  to  one  side.  This  will  show  the 
diamond-shaped  fourth  ventricle,  bounded  above  by  the 
two  superior  cerebellar  peduncles  (Fig.  133). 

Below  it  is  bounded  by  the  restiform  bodies  or  inferior 
cerebellar  peduncles,  which  seem  to  the  naked  eye  to  be 
continuous  with  two  bundles  on  each  side  ascending  from  the 
posterior  surface  of  the  spinal  cord. 

The  inner  of  these,  continuous  with  the  postero-medial 
columns  (columns  of  Goll)  in  the  cord,  are  known  as  the 
ftmiculi  graciles ;  and  when  the  lower  apex  of  the  fourth 
ventricle  is  reached,  they  swell  up  and  form  the  clavce, 
diverging  at  the  same  time  from  one  another  to  open  up  the 
floor  of  the  ventricle. 

The  outer  of  the  two  bundles  on  each  side  is  continuous 
with  the  postero-lateral  column  of  Burdach,  and  is  called  the 
funicuhts  cuneatus ;  it  too  has  a  slight  swelling  known  as 
the  cuneate  tubercle. 

The  floor  of  the  fourth  ventricle  is,  as  has  been  said, 
diamond-shaped,  the  upper  angle  bemg  continuous  with  the 
aqueduct  of  Sylvius  [aquiBductus  cerebri],  by  means  of  which 
it  communicates  with  the  third  ventricle,  while  the  lower 
angle,  from  its  likeness  to  a  nib,  is  known  as  the  calamus 
scriptorius. 

Running  vertically  down  the  mid  line  of  the  floor  is  the 
median  sulcus  through  which  the  section  has  passed. 
Passing  horizontally  across  the  floor,  from  the  middle  of  this 
groove  to  the  lateral  angles  of  the  diamond,  are  strands  of 
fibres  known  as  the  strice  acusticce,  belonging  to  the  cochlear 
division  of  the  auditory  nerve,  and,  if  these  are  followed 
outwards,  they  are  seen  to  pass  superficial  to  the  restiform 
body. 

These  strife  divide  the  fourth  ventricle  into  an  upper  and 
a  lower  triangle,  and,  on  turning  the  specimen  round,  it  will 
be  seen  that  the  upper  triangle  has  the  pons  in  front  of  it, 
while  the  lower  has  the  medulla. 
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In  the  upper  triangle  or  pontine  part  of  the  fourth 
ventricle  a  round  swelling  is  seen  on  each  side  of  the  median 
sulcus ;  this  is  the  eminentia  teres  [e.  medialis],  deep  to  which 
lies  the  nucleus  of  the  sixth  cranial  nerve  [nucleus  n. 
abducentis]  enclosed  within  a  loop  of  the  seventh.    It  is 
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Fig.  133.— The  Fourth  Ventricle. 

SG.Q.  Superior  Corpora  Quadrigemina.  7. C.Q.  Inferior  Corpora 
Quadrigemina.  F.  FUlet.  S.Cr.P.  Superior  Cerebellai-  Peduncle  M.Cr  P. 
Middle  CerebeUar  Peduncle.  CT.  Clava.  J'.  (7.  Funiculus  Cuneatus. 
F.G.  Funiculus  Gracilis.  E.T.  Eminentia  Teres.  S  F.  Superior  Fovea. 
St  A.  Stri^  Acusticse.  T.A.  Trigonum  Acustici.  _  I.F.  Inferior  Fovea. 
T.H.  Trigonum  Hypoglossi.    T.  V.  Tngonum  Vagi. 

bounded  externally  by  a  small  triangular  depression,  the 
superior  fovea,  and  the  upwardly-directed  apex  of  this  is 
continued  into  the  locus  cceruleus,  so  called  from  its  faint 

slaty-blue  colour. 

Both  these  structures  have  deep  to  them  part  ot  tne 

nucleus  of  the  fifth  cranial  nerve. 

In  the  lower  or  medullary  triangle  the  inferior  fovea  on 
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each  side  is  the  most  striking  structure;  its  upwardly- 
directed  apex  reaches  as  high  as  the  striae  acusticse,  while 
below  it  expands  into  a  somewhat  depressed  triangle  known 
as  the  trigonum  vagi,  since  part  of  the  vagus  and  glosso- 
pharyngeal nuclei  lie  deep  to  it. 

or 


Fig.  134. — The  Three  Cerebellar  Peduncles  Dissected 
from  above. 


M.Cr.P.  Middle  Cerebellar  Peduncle.  I.Cr.P.  Inferior  Cerebellar 
Peduncle.  S.Cr.P.  Superior  Cerebellar  Peduncle.  F.  Fillet.  S.N.  Sub- 
stantia Nigra.  Gr.  Crusta.  S.C.P.  Superior  Cerebellar  Peduncle  in 
Crus.  Aq.  Aqueduct  of  Sylvius.  S.M.V.  Superior  Medullary  Velum 
with  Lingula.    N.D.  Corpus  Dentatum. 

Internally  to  the  trigonum  vagi,  between  it  and  the 
median  sulcus,  is  the  trigonum  hypoglossi  marking  the 
position  of  the  nucleus  of  the  twelfth  nerve,  while  externally 
to  the  trigonum  vagi  is  the  trigonum  acustici  covering  the 
vestibular  nucleus  of  the  eighth  nerve  and  forming  part  of 
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the  area  acustica.  This  area,  however,  is  continued  up  above 
the  strife  acusticse  into  the  pontine  part  of  the  fourth 
ventricle. 


Fig.  135.— Cerebellar  Peduncles  and  Fillet  seen  from  the  Side. 

S  Br.  Superior  Brachium.  I.G.O.  Internal  Corpus  Geuiculatum. 
EG  (3^  External  Corpus  Geniculatum.  O.T.  Optic  Tract.  O.C.  Crus 
Cerebri  IVih,  Vth,  Vlth,  Vllth,  Vlllth  N.  The  respective  Cranial 
Nerves  P.  Pulvinar.  S.G.Q.  Superior  Corpus  Quadrigeminum.  I.G.Q. 
Inferior  Corpus  Quadrigeminum.  L.F.  Lateral  Fillet.  S.G.P.  Superior 
Cerebellar  Peduncle.  M.C.P.  Middle  Cerebellar  Peduncle.  I.G.P.  In- 
ferior Cerebellar  Peduncle.    0.  Olive. 

It  will  be  seen,  therefore,  that  the  medullary  or  lower 
half  of  the  diamond-shaped  fourth  ventricle  is  divided  into 
three  triangles  on  each  side,  and  that  of  these  the  inner  and 
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outer  (trigonum  hypoglossi  and  trigonum  acustici)  have  their 
apices  downwards,  while  the  intermediate  trigonum  vagi  has 
its  apex  (inferior  fovea)  upwards. 

It  will  be  reahsed  that  the  floor  of  the  fourth  ventricle  is 
an  important  region  functionally,  since  most  of  the  cranial 
nerves  from  the  sixth  to  the  twelfth  take  their  origin,  in  part 
at  least,  deep  to  it. 

On  the  side  of  the  cerebellum  still  attached  to  the  medulla 
the  three  cerebellar  peduncles  may  be  followed  into  the  in- 
terior of  the  cerebellum.  It  will  then  be  noticed  that  the 
inferior  (restiform  body)  becomes  the  middle  of  the  three  and 
bends  very  sharply  back,  the  original  middle  peduncle  (pons) 
becomes  the  external,  while  the  superior  has  the  innermost 
position,  and  enters  the  corpus  dentatum  (see  Fig.  134).  Be- 
.  tween  the  superior  and  middle  cerebellar  peduncles  the  lateral 
fillet  [lemniscus]  is  seen  running  up  into  the  crus  cerebri. 
Both  it  and  the  deeper  medial  fillet  are  important  sensory 
paths  from  the  opposite  side  of  the  cord  (see  Figs.  134  and  135). 

The  Medial  Surface  of  the  Cerebrum.— Separate  the 
two  cerebral  hemispheres  by  a  median  vertical  incision.  To 
do  this  satisfactorily  it  is  best  to  have  the  base  of  the  brain 
upward  and  to  use  as  long  a  knife  as  is  available.  As  soon 
as  the  corpus  callosum  is  divided,  lift  up  the  knife  lest  some 
of  the  convolutions  be  sliced  off. 

As  soon  as  this  is  done,  examine  the  corpus  callosum,  and 
notice  that  there  is  more  of  the  brain  behind  than  in  front 
of  it  (see  Fig.  136). 

The  anterior  part,  which  is  bent  upon  itself,  is  the  genu, 
and  this  ends  below  in  a  point— the  rostrum.    Behind  is  the 
splenium,  while  the  intermediate  part  is  the  body  [truncus] 
and  this,  if  the  brain  has  been  properly  hardened,  is  dis- 
tinctly convex  upward. 

^    Below  the  middle  third  of  the  corpus  callosum  is  the 
formx,  but  as  this  structure  is  traced  forward  it  arches 
downwards  and  forwards  and  then  downwards  and  back- 
wards.jmtil  it  is  lost  in  the  lower  part  of  the  brain  point- 
■  '  u 
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ing  straight  for  the  corpus  albicans  of  its  own  side.  It  is 
from  this  marked  arching  that  the  fornix  derives  its  name. 

From  its  anterior  convexity  a  thin  membrane,  the  scptv/in 
lucidtim  [s.  pelhicidum],  stretches  to  the  concavity  of  the 
corpus  callosum. 

This  Avill  probably  only  be  seen  on  one  side  of  the  section, 


C  MS 


Para.C  L 


l.P.O  F. 


A.Com. 


Ling.L. 


Col.F 


O.Com 


D.F. 


TC 


Fig.  136.— Medial  Sagittal  Section  of  the  Cerebrum. 

G  G  Corpus  Callosum,  surrounding  which  is  the  Callosal  G)tus. 
G.  Genu.  Spl.  Splenium.  S.P.  Septum  Pellucidum.  Foni.  Fornix. 
F  M  Foramen  of  Monro.  A.Gom.  Anterior  Commissure.  L.G.  Lamma 
Cinerea.  O.Com.  Optic  Commissure.  T.G.  Tuber  Cinereum.  C.^.  Cor- 
pus Albicans.  M.G.  Middle  Commissure.  Cr.C.  Crura  Cerebri.  Pm.B 
Pineal  Body,  from  which  the  Stria  Pineahs  runs  forwards  to  F.M  and 
below  which  the  Posterior  Commissure  is  found.  G.I.J'.  Great  irans- 
verse  Fissure. 

(The  other  letters,  referring  to  the  convolutions,  are  named  on  p.  311.) 

while  on  the  other  side  the  lateral  ventricle  is  exposed  and 
the  caudate  nucleus  seen. 

Behind  the  fornix  and  at  the  most  anterior  part  oi  its 
arch  is  the  foramen  of  Monro  [f.  interventriculare],  an  oval 
aperture  bounded  by  the  fornix  in  front  and  the  oplic 
thalamus  behind. 
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Just  above  it  and  forming  its  upper  boundary  is  the  tip 
of  the  tela  chorioidea,  to  be  noticed  later. 

A  little  below  the  foramen  of  Monro,  but  in  front  of  the 
fornix,  is  the  section  of  the  anterior  commissv/re,  while  the 
concavity  of  the  fornix  arches  round  the  front  of  the  optic 
thalamus,  which  is  here  forming  the  lateral  wall  of  the  third 
ventricle.  The  thalamus  is  joined  to  its  fellow  of  the 
opposite  side  by  the  middle  or  soft  commissure,  which 
differs  from  the  anterior  in  being  formed  of  grey  instead 
of  white  matter. 

Where  the  fornix  Hes  behind  the  anterior  commissure  its 
two  anterior  pillars  [columnte  fornicis]  have  quite  separated 
from  one  another,  and  the  knife  has  passed  between  them ; 
but  above  this  point  they  converge,  and  where  the  corpus 
callosum  and  fornix  come  into  contact  the  anterior  pillars 
have  joined  one  another  to  form  the  body  of  the  fornix, 
which,  of  course,  has  been  divided  longitudinally. 

Farther  back  the  two  halves  of  the  fornix  diverge  again 
to  form  the  posterior  pillars  [crura  fornicis],  and  either  of 
these  may  be  traced  downwards  and  backwards  by  drawing 
the  corpus  callosum  and  optic  thalamus  gently  apart. 

The  Third  Ventricle. — The  section  now  being  studied 
gives  a  good  idea  of  the  general  shape  of  this  cavity.  It  is 
little  more  than  a  median  slit  the  lateral  walls  of  which  are 
formed  by  the  optic  thalami.  It  has  in  addition  a  roof,  a 
floor,  an  anterior  and  a  posterior  wall. 

The  roof  is  formed  by  the  reflexion  of  the  pia  mater, 
known  as  the  tela  chorioidea  or  velum  interpositum  (see  Fig. 
137,  Ch.Pl.)  which  is  pushed  in  from  the  back  of  the  brain 
between  the  splenium  and  corpora  quadrigemina.  Its  an- 
terior end  has  been  noticed  as  the  upper  boundary  of  the 
foramen  of  Monro,  while  laterally  it  is  attached  to  the  stria 
pinealis  [habenula]  on  each  side,  a  fine  white  band  which  lies 
at  the  junction  of  the  roof  and  lateral  wall  of  the  ventricle, 
and  may  be  traced  back  to  the  pineal  body  (see  Fig.  136). 

It  should  be  clearly  understood  that  the  whole  of  the 
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third  ventricle,  like  all  the  others  except  the  fifth,  is  lined 
with  ciliated  epithelium  (ependyma),  though  this,  of  course, 
cannot  be  seen  with  the  naked  eye.  The  pia  mater  (tela  chori- 
oidea),  therefore,  is  only  the  apparent  roof  of  the  ventricle. 
The  floor  begins  in  front  as  the  optic  recess,  which  projects 


V4 

Fig.  137. — Medial  Section  of  the  whole  Brain. 

V.G.  Vein  of  Galen.  Ch.Pl.  Tela  Chorioidea,  containing  the  Choroid 
Plexuses  of  the  Third  Ventricle.  Pit.B.  Pituitary  Body.  Infund.  In- 
fundibulum.  Aq.  Aqueductus  Sylvii.  C.Q.  Corpora  Quadrigemina. 
V.  4.  Fourth  Ventricle.  V.V.  Superior  Medullary  Velum.  8.V.  Superior 
Vermis.    /.  F.  Inferior  Vermis. 

(Many  of  the  letters  are  the  same  as  in  the  last  illustration,  Fig.  136.) 

downwards  and  forwards  into  the  optic  commissure,  while 
behind  this  is  another  recess  jutting  down  into  the  tuber 
cinereum  and  infundibulum.  Farther  back  still  are  the 
corpora  albicantia,  and  then  the  tegmental  portion  of  the 
crura  cerebri. 

The  posterior  wall  joins  the  floor  at  the  opening  of  the 
aqueduct  of  Sylvius,  above  which  the  small  posterior  white 
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commissure  should  be  looked  for.  Above  this  is  the  pineal 
recess,  which  runs  bcaekwards  into  the  root  of  the  pineal  body, 
while  still  higher  is  the  supra-pineal  recess,  lying  between 
the  pineal  body  and  the  spleniura  in  the  great  transverse 
fissure  of  the  brain. 

The  anterior  wall  of  the  third  ventricle  begins  above  at 
the  foramen  of  Monro,  where  the  roof  of  tela  chorioidea  ends ; 
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Fig.  138. — Dissection  of  the  whole  Course  of  the  Fornix,  and 
Plan  op  Medial  Convolutions. 


S.P.  Septum  Pellucidum.  C.3I.S.  Calloso-marginal  Sulcus.  S.R. 
Fissure  of  Rolando.  P.C.  Precuneus.  I.P.O.F.  Internal  Parieto-occi- 
pital  Fissure.  C.  Cuneus.  S'pl.  Splenium.  Pre.C.F.  Pre-calcarine 
Fissure.  Post.C.F.  Post-calcarine  Fissure.  Ling.L.  Gyi-us  Lingualis. 
Fimh.  Fimbria.  V.  Uncus.  C.A.  Corpus  Albicans.  O.G.  Optic  Com- 
missure. B.V.D.  Bundle  of  Vicq  d'Azyr.  A.C.  Anterior  Commissure. 
A.P.F.  Anterior  Pillar  of  Fornix.  F.M.  Foramen  of  Monro.  L.L.  Lim- 
bic Lobe.    M.G.  Marginal  Convolutions. 

here  the  anterior  pillars  of  the  fornix  form  its  front  boundary, 
but,  as  these  diverge,  the  anterior  commissure  and,  below 
that,  the  lamina  cinerea  form  the  boundary. 

The  section  of  the  pineal  body  should  be  carefully  noticed, 
lyiiig  just  above  the  superior  corpora  quadrigemina  and 
closely  attached  to  the  reflexion  or  apparent  invagination  of 
the  tela  chorioidea. 

With  a  little  skill  and  patience  the  anterior  pillar  of  the 
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fornix  may  be  traced  downwards  and  backwards  into  the 
corpus  albicans  of  its  own  side.  Here  it  seems  to  twist 
itself  into  a  knot  and  to  run  up  in  the  substance  of  the  optic 
thalamus  as  the  yery  distinct  bundle  of  Vicq  d'Azyr  [fasci- 
culus thalamo-mammillaris],  which  recedes  into  the  substance 
of  the  thalamus  as  it  ascends.  There  is,  however,  a  break 
between  the  two  bundles  of  fibres  in  the  corpus  albicans, 
though  it  is  not  evident  to  the  naked  eye  (see  Fig.  138). 

The  best  method  of  exposure  is  to  scrape  the  thalamus 
away  with  a  blunt  knife,  when  the  bundle  of  Vicq  d'Azyr 
may  be  traced  as  high  as  the  level  of  the  stria  pinealis. 


Convolutions  of  the  Medial  Sueface 

Surrounding  the  convex  surface  of  the  corpus  callosum 
is  the  callosal  fissure  [sulcus  corporis  callosi],  which  separates 
that  commissure  from  the  callosal  gyrus  [g.  cmguli]  (see 
Fig  138  L.L.).  This  gyrus  begins  below  the  rostrum  ot 
the  corpus  callosum  and  curves  round  its  genu,  body,  and 
splenium.  Below  the  latter  it  narrows  to  form  the  ^sthmus 
which  connects  it  with  the  gyrus  hippocampi,  a  convolution 
running  forwards  into  the  temporal  lobe  as  far  as  the  uncus 
and  below  the  optic  thalamus  (see  Fig.  139,  H.G.). 

In  order  to  see  all  the  relations  of  this  region,  the  lower 
and  back  part  of  the  lateral  wall  of  the  third  ventricle, 
including  the  pineal  body,  superior  corpus  quadngeminum, 
and  crus  cerebri  should  be  carefully  sliced  away  on  one  side 
This  allows  the  posterior  pillar  of  the  fornix  to  be  traced 
downwards  and  forwards  into  the  tip  of  the  uncus  or  hook 
In  this  part  of  its  course  the  posterior  pillar  is  known  as  the 

'/it  tlowlhelLria,  between  it  and  the  hippocampal 
crjruB,  is  a  narrow  strand  of  grey  matter  with  a  crinkled  o 
foothed  appearance.    This  is  the  dentate  gyrus  and  is 
separaU  from  the  hippocampal  gyrus  by  the  dentaUfi.s.re 
(Fig.  139,  G.r>.  and  D.F.). 
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Just  above  the  fimbria,  between  it  and  the  optic  thalamus 
(see  Fig.  138),  the  tela  chorioidea  is  pushed  into  the  descend- 
ing horn  of  the  lateral  ventricle,  and  contains  the  choroid 
plexus  of  that  horn  between  its  layers.  When  it  is  pulled 
out,  the  descending  horn  is  opened  and  the  gap  through 
which  the  plexus  has  been  withdrawn  is  the  choroid  fissure, 


Fig.  139.— Medial  Sagittal  Section  of  the  Cerebrum. 


Isth.  Isthmus.  H.G.  Gyrus  Hippocampi.  U.  Uncus.  O.D.  Gyrus 
Dentatus.  Ai?'.  Dentate  Fissure.  G.T.F.  Great  Transverse  Fissure, 
from  which  the  Choroidal  Fissure  may  be  seen  running  downwards  and 
forwards.  M.C.  Marginal  Convolutions.  G.M.S.  Calloso-marginal  Sul- 
cus. S.R.  Fissure  of  Rolando.  Para.G.L.  Para-central  Lobule.  P.O. 
Precuneus.  I.P.O.F.  Internal  Parieto  -  occipital  Fissure.  Post.C.F., 
Pre.G.F.  Post-  and  Pre-calcarine  Fissures.  G.  Cuneus.  Ling.L.  Gyrus 
Linguahs.    Gol.F.  Collateral  Fissure.    I.T.  Incisura  Temporalis. 

(The  other  letters,  referring  to  the  Third  Ventricle,  are  named  on  p.  306.) 

which  is  continuous  Avith  the  great  transverse  fissure,  the 
gap  at  the  back  of  the  brain  lying  below  the  splenium  and 
above  the  corpora  quadrigemina  and  pineal  body.  When 
viewed  from  behind  it  will  be  seen  that  this  fissure,  with 
its  lateral  continuations,  the  two  choroid  fissures,  make  a 
crescentic  opcnmg  with  its  concavity  downwards. '  It  is  all 


312  PRACTICAL  ANATOMY 

« 

along  this  that  the  pia  mater  is  invaginated  into  the  lateral 
ventricles  to  form  the  tela  chorioidea  containing  the  choroid 
plexuses  between  its  two  layers. 

Now  the  LIMBIC  LOBE  [gyrus  fornicatus]  can  be  under- 
stood; it  is  composed  of  the  callosal  gyrus,  the  isthmus,  the 
liippocampal  gyrus,  and  the  uncus,  and  would  form  a  com- 
plete oval  ring  were  it  not  for  the  vallecula  Sylvii  in  front. 

It  must  be  remembered  that  the  outer  root  of  the  olfactory 
tract  passes  into  the  uncus,  while  the  inner  joins  the  callosal 
gyrus,  and  so  the  rather  happy  simile  of  a  tennis  racket 
laid  on  its  side  has  been  suggested  for  the  limbic  lobe,  the 
olfactory  tract  forming  the  handle  of  the  racket. 

The  specimen  at  this  stage  illustrates  not  only  the  whole 
limbic  lobe  but  the  whole  course  of  the  fornix  as  seen  from 
the  mid  line ;  indeed,  the  fornix,  septum  lucidum,  and  gyrus 
dentatus  have  been  included  in  the  limbic  lobe  by  some 
anatomists. 

The  margined  convolutions  lie  nearer  the  margin  of  the 
brain  than  the  callosal  gyrus,  from  which  they  are  separated 
by  the  calloso-marginal  sulcus  [s.  cinguli].  This  sulcus 
begins  below  the  rostrum  of  the  corpus  callosum  and  winds 
round  the  genu  to  a  point  nearly  vertically  above  the 
splenium.  Here  it  turns  upwards  to  the  margin  of  the 
brain,  and  in  many  cases  is  seen  to  curve  round  the  upper 
end  of  the  central  or  Rolandic  fissure,  which  often  reaches 
this  medial  surface  of  the  brain  and  runs  for  a  little  distance 
downwards  and  backwards. 

This  posterior  inch  of  the  marginal  convolution,  contain- 
ing the  medial  continuation  of  the  central  fissure,  is  some- 
times marked  off  from  the  rest  by  the  continuation  over  the 
edge  of  the  brain  of  the  precentral  sulcus,  and  is  then  known 
as  the  paracentral  lobule  (see  Fig.  139). 

Behind  this  paracentral  lobule  lies  a  square  area  called 
the  j^recuneus,  bounded  posteriorly  by  the  internal  parieto- 
occipital FISSURE,  which  is  continuous  with  the  external 
parieto-occipital  on  the  outer  surface  of  the  brain.  This 
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fissure  runs  downwards  and  a  little  forwards  and  joins  the 
CALCAEiNE  FISSURE,  wliicli  is  running  nearly  horizontally 
forwards. 

Between  them  these  two  fissures  mark  off  a  wedge- 
shaped  area  known  as  the  cuneus. 

The  junction  of  the  internal  parieto-ocoipital  fissure  with 
the  calcarine  divides  the  latter  into  pre-  and  post-calcarine 
fissures,  and  of  these  the  pre-ealcarine,  which  is  the  deeper  of 
the  two,  runs  forwards  just  below  the  isthmus  and  ends  in 
the  hippocampal  gyrus,  splitting  the  posterior  end  of  this 
gyrus  into  an  upper  limb  continuous  with  the  isthmus  and 
lower  continuous  with  the  gyrus  lingualis. 

Broadly  speaking,  the  internal  surface  of  the  occipital 
lobe  is  the  site  of  the  higher  visual  cejitre. 

This  gyrus  lingualis  lies  just  below  the  whole  length  of, 
the  calcarine  fissure,  as  far  back  as  the  occipital  pole.  The 
COLLATERAL  FISSURE  runs  parallel  to  and  below  the  calcarine, 
but  is  prolonged  farther  forward,  thus  forming  the  lower 
limit  of  the  gyrus  lingualis  behind  and  of  the  hippocampal 
convolution  in  front.  It  generally  ends  below  the  front  part 
of  the  last-named  gyrus,  from  which  the  uncus  curves  back, 
and  this  part  of  the  hippocampal  gyrus,  somewhat  enlarged 
and  often  known  as  the  caput  hippocampi,  is  marked  off" 
anteriorly  by  the  incisura  temporalis,  which  has  a  backward 
concavity  and  occasionally  runs  into  the  collateral  fissure. 

Below  the  collateral  fissure  is  the  inferior  temporal  gyrus. 

On  turning  the  brain  round  it  will  noAv  be  noticed  that 
there  are  five  more  or  less  distinct  longitudinal  gyri  in  the 
temporal  lobe  which  are  numbered  from  the  Sylvian  fissure. 

The  first,  second,  and  third  are  seen  on  the  external 
(lateral)  surface  of  the  brain,  the  second,  third,  and  fourth 
on  the  inferior  surface,  while  the  fourth  and  fifth  are  on  the 
internal  (medial)  surface.  The  fifth  is  the  hippocampal 
gyrus  between  the  collateral  and  dentate  fissures,  and  so, 
strictly  speaking,  part  of  the  limbic  rather  than  the  temporal 
lobe  (see  section  of  brain  on  p.  340). 
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The  Membranes  of  the  Brain 

Now  that  the  whole  surface  of  the  brain  has  been  studied, 
it  will  be  easy  to  understand  the  relations  of  the  membranes 
and  vessels. 

For  this  purpose  the  second  brain  should  be  used,  the 
arteries  of  which  have,  if  possible,  been  injected,  though  this 
is  not  absolutely  necessary. 

The  first  brain,  which  has  hitherto  been  worked  with, 
should  be  kept  at  hand  for  reference. 

The  Arachnoid  Membrane  [arachnoidea  encephaU]  is 
continuous  with  that  covering  the  cord,  but  invests  the  brain 
more  closely.  The  subdural  space,  which  lies  outside  it,  has 
already  been  noticed  with  the  dura  mater  (p.  61). 

At  the  base  of  the  brain  are  several  large  spaces  separat- 
ing the  arachnoid  from  the  pia  mater  and  known  as  cisternte. 

One  of  the  most  important  of  these,  the  cisterna  hasalis 
[c.  interpeduncularis],  occupies  the  interpeduncular  space. 
Notice  how  the  optic  nerves  emerge  from  the  front  of  this, 
and  have  a  distinct  sheath  of  the  arachnoid  surrounding  them. 

Just  behind  these  the  internal  carotid  arteries  enter  the 
space,  while,  farther  back  and  a  little  more  laterally,  the  third 
nerves  are  seen,  but  the  arachnoid  sheaths  of  these  and  of 
the  other  cranial  nerves,  unlike  those  of  the  optic,  very  soon 
blend  with  the  coat  of  the  nerves. 

Open  the  cisterna,  and  notice  the  thread-like  trabeculte 
which  stretch  across  it,  and  are  so  characteristic  of  the  sub- 
arachnoid space  in  which  the  cerebro-spinal  fluid  is  contained. 
Antero-laterally  the  space  projects  like  two  horns  into  the 
valleculte  Sylvii,  forming  the  cisterncv  Sylvii  [c.  fossjB  lateralis 
cerebri]. 

Posteriorly  the  cisterna  basalis  is  continued  into  the  cis- 
terna po7itis,  lying  beneath  and  in  front  of  the  pons  and 
medulla,  and  so  becomes  continuous  with  the  spinal  sub- 
arachnoid space.  Try  to  identify  the  various  cranial  nerves 
from  the  fourth  to  the  twelfth  emerging  from  it. 
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On  each  side  of  the  medulla  the  cisterna  pontis  com- 
municates with  the  cisterna  magna  [c.  cerebello-medullaris], 
which  occupies  the  space  between  the  fourth  ventricle  and 
the  inferior  surface  of  the  cerebellum. 

If  the  arachnoid  has  not  already  been  torn  here,  open  it 
very  carefully  and  examine  the  roof  of  the  fourth  ventricle 
near  its  lower  part  for  the  foramen  of  Majendie  [apertura 
medialis  ventriculi  quartij. 

On  each  side  of  the  medulla  look  for  the  cut  vertebral 
arteries. 

The  cisterna  pontis,  when  it  is  opened,  may  also  be 
followed  round  the  crura  cerebri,  on  each  side,  to  the  region 
of  the  great  transverse  fissure,  where  the  cisterna  venoi 
magna}  cereh-i  lies  just  behind  and  below  the  splenium  of 
the  corpus  callosum. 

In  all  these  cisterns  the  space  between  the  arachnoid  and 
pia  mater  is  considerable,  the  trabecular  network  is  loose  and 
delicate,  while  the  great  vessels  and  the  beginning  of  all  the 
cranial  nerves  lie  among  its  meshes  surrounded  by  the 
cerebro-spinal  fluid.  On  the  surface  of  the  brain,  however, 
the  arachnoid  is  fairly  closely  connected  to  the  subjacent 
pia  mater  at  the  convexities  of  the  convolutions,  while 
between  the  convolutions  there  is  a  series  of  spaces  in  which 
the  blood  vessels  lie,  and  the  trabecule  become  finer  again. 
These  spaces  form  a  network  of  rivers  (flumina),  which 
eventually  open  into  the  cisternte. 

The  Pacchionian  bodies  on  the  surface  of  the  arachnoid 
have  already  been  considered  (see  p.  61). 

The  Pia  Mater  of  the  brain  [p.m.  encephah]  differs  a 
good  deal  from  that  of  the  spinal  cord,  since  it  is  reflected 
into  all  the  sulci  either  as  a  single  or  a  double  layer,  while 
at  the  great  transverse  fissure  and  its  continuations,  the 
choroidal  fissure  of  each  side,  it  is  pushed  into  the  interior 
of  the  brain,  enclosing  the  choroid  plexuses  of  veins  and 
forming  the  tela  chorioidea  or  vehom  interpositum. 

The  smaller  cerebral  and  cerebellar  arteries  and  veins  are 
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embedded  in  the  pia  mater  just  before  entering  or  just  after 
leaving  the  brain. 

In  cleaning  the  first  brain  the  dissector  will  have  acquired 
a  good  deal  of  practical  experience  of  the  pia  mater,  but  it 
should  be  remembered  that  opposite  the  convexity  of  the  con- 
volutions the  pia  mater  and  arachnoid  are  really  confluent. 

The  Vessels  of  the  Beain 

The  cerebral  veins  for  the  most  part  open  into  the  superior 
longitudiual  sinus,  though  some  pass  down  into  the  lateral 
and  cavernous  sinuses.  They  are  very  thin-walled,  and 
mainly  lie  in  the  superficial  part  of  the  sulci,  while  the  cere- 
bral arteries  lie  deeper.  Their  peculiar  mode  of  entering 
the  superior  longitudinal  siaus  has  already  been  noticed 
(see  p.  61). 

The  Circle  of  Willis  [circulus  arteriosus]  should  now 
be  exposed  by  freely  opening  up  the  cisterna  basalis  and 
cisterna  pontis.  Notice  how  the  internal  carotid  artery  lies 
in  the  concavity  formed  by  the  optic  nerve  and  optic  tract 
on  each  side ;  here  it  is  usually  joined  by  the  posterior  com- 
municating artery  from  the  posterior  cerebral,  and  then  at 
once  gives  off  the  anterior  choroidal  artery,  which  runs  back 
parallel  and  just  external  to  the  optic  tract,  to  enter  the 
choroid  fissure  and  so  reach  the  choroid  plexus  of  the  de- 
scending horn  of  the  lateral  ventricle. 

After  giving  off  this  branch,  the  internal  carotid  divides 
into  anterior  and  middle  cerebral  arteries. 

The  anterior  cerebral  artery  of  each  side  runs  forwards 
and  inwards  to  the  beginning  of  the  longitudinal  fissure, 
giving  off  the  antero-medial  ganglionic  branches,  which  go 
through  holes  in  the  inner  part  of  the  anterior  perforated 
space  between  the  roots  of  the  olfactory  tract.  These,  like 
all  the  other  ganglionic  branches,  are  "end  arteries,"  and 
never  anastomose  with  one  another,  so  that  if  one  is  blocked 
the  area  of  brain  to  which  it  is  distributed  is  irrevocably  cut 
off  from  all  blood. 
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When  the  two  anterior  cerebrals  come  close  together  in 
the  longitudinal  fissure  they  are  connected  by  the  short 
avterior  communicating  artery.    After  this  each  supplies 


Fig.  140.— The  Arteries  of  the  Base  of  the  Brain. 

A.Com.  Anterior  Communicating.  A.C.  Anterior  Cerebral.  M.O 
Middle  Cerebral.  I.G.  Internal  Carotid.  A.CJior.  Anterior  Clioroid'aL 
P.Com.  Posterior  Communicating.  P.O.  Posterior  Cerebral.  P.Clior 
Posterior  Choroidal.  S.G<:  Superior  Cerebellar.  J./.C"-.  Anterior  In- 
ferior Cerebellar.  B.  Basilar,  P./.C".  Posterior  Inferior  Cerebellar, 
A.Sf.  Anterior  Spinal. 

the  internal  orbital  convolution,  and,  turning  round  the  o^enu 
of  the  corpus  callosum,  gives  blood  to  the  medial  surface  of 
the  brain  as  far  back  as  the  junction  of  the  middle  and  pos- 
terior thirds  of  the  precuneus  (see  Fig.  142). 
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Some  branches  also  turn  over  the  upper  margin  of  the  brain 
to  supply  a  narrow  strip  of  the  lateral  surface  (see  Fig.  141). 

It  should  be  particularly  noticed  that  all  these  cortical 
branches,  unlike  the  ganglionic,  anastomose  very  freely  with 
one  another. 

The  middle  cerebral  artery  of  each  side  runs  outwards 
into  the  vallecula  Sylvii.  By  pulling  back  the  temporal  pole 
the  antero-lateral  ganglionic  branches  will  be  seen  going 
into  holes  in  the  lateral  part  of  the  anterior  perforated  space. 
One  of  the  outermost  of  these  is  said  to  be  larger  than  the 
rest,  and  is  known  as  the  "  artery  of  cerebral  hsemorrhage." 

Soon  after  this  the  middle  cerebral  artery  divides  into 
four  branches,  which  are  arranged  fanwise  between  the  gyri 
of  the  insula,  and  supply  all  the  lateral  (external)  surface  of 
the  brain  except  the  superior  frontal  convolution,  the  strip 
along  the  upper  margin  of  the  brain  already  accounted  for 
by  the  anterior  cerebral  artery,  the  occipital  lobe  and  a  strip 
along  the  lower  margin  of  the  temporal  lobe  which  the  pos- 
terior cerebral  supplies. 

Now  follow  the  two  vertebral  arteries  forward.  In  the 
dissection  of  the  spinal  cord  (p.  24)  these  arteries  were  seen 
passing  through  the  foramen  magnum,  having  already 
pierced  the  dura  mater  and  arachnoid.  They  now  run 
obliquely  forwards  and  upwards,  lying  at  first  on  the  outer 
side  of  the  medulla  and  then  in  front  of  it,  till  at  the  lower 
margin  of  the  pons  they  unite  to  form  the  basilar  artery. 
In  their  course  they  pass  between  the  origins  of  the  hypo- 
glossal and  first  cervical  nerves. 

Of  their  branches  the  posterior  spinal  and  posterior 
meningeal  have  been  noticed  already  (p.  24).  The  posterior 
inferior  cerebellar  is  usually  the  next,  as  it  is  always  the 
largest  branch  of  the  vertebral.  Trace  it  outwards  and 
backwards  to  the  deep  notch  on  the  under  surface  of  the 
cerebellum  (vallecula  cerebelli),  where  it  Avill  be  seen  to 
divide  into  an  outer  branch  for  the  lateral  lobe  of  the 
cerebellum,  and  an  inner  for  the  inferior  vermis. 
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The  anterior  spinal  artery  is  generally  the  last  branch 
of  the  vertebral,  and  soon  joins  its  fellow  of  the  opposite  side 
to  form  the  single  median  artery  already  studied.  It  is  usually 
much  larger  on  one  side  than  on  the  other. 

The  basilar  artery  is  about  an  inch  long,  and  corresponds 
to  the  depth  of  the  pons,  lying  in  the  slight  mid-ventral  groove 


A..C.A. 


PC.  A. 

Fig.  141.— Arteries  of  Lateral  Surface  of  Cerebrum. 

'.A.  Area  of  Anterior  Cerebral.    M.C.A.  Area  of  Middle  Cerebral. 
P.C.A.  Area  of  Posterior  Cerebral. 


of  that  structure  and  enclosed  in  the  cisterna  pontis.  It  gives 
off  a  number  of  transverse  branches  to  the  pons,  as  welf  as  a 
delicate  auditory  artery  [a.  auditiva  interna]  to  the  internal 
auditory  meatus  (see  Fig.  140). 

The  anterior  inferior  cerebellar  artery  also  comes  off  the 
trunk  of  the  basilar  and  runs  outwards  to  the  front  of  the 
mferior  surface  of  the  cerebellum.  Sometimes  it  does  the 
work  of  the  posterior  inferior  cerebellar  artery  as  well 

When  the  upper  border  of  the  pons  is  reached,  the  basilar 
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artery  divides  into  four  branches,  the  two  superior  cerebellar 
and  the  two  posterior  cerebral  arteries. 

The  superior  cerebellar  artery  of  each  side  runs  outwards 
and  backwards  round  the  crus  cerebri,  just  below  the  free 
edge  of  the  tentorium  cerebelli  and  the  fourth  nerve. 
When  the  upper  surface  of  the  cerebellum  is  reached  it 
divides,  like  the  posterior  inferior  cerebellar,  into  internal  or 
vermian,  and  external  or  hemispheric  branches. 

The  posterior  cerebral  artery  runs  parallel  with  and  just 
in  front  of  the  superior  cerebellar  to  the  internal  (medial) 
surfaces  of  the  temporal  and  occipital  lobes  of  the  cerebrum, 
but  separated  from  the  latter  artery  by  the  third  and  fourth 
nerves. 

Each  posterior  cerebral  artery  at  first  has  a  slight  forward 
convexity,  at  the  most  anterior  point  of  which  the  posterior 
communicating  artery  joins  it  to  the  internal  carotid,  to  com- 
plete the  circle  of  Willis. 

These  posterior  communicating  trunks  often  differ  in  size 
on  the  two  sides,  and  sometimes  are  absent  altogether. 

At  the  very  beginning  of  the  posterior  cerebral  artery 
look  for  the  postero-median  ganglionic  branches  going 
through  the  posterior  perforated  space,  and  farther  on  for 
some  poster 0 -lateral  ganglionic  branches  to  the  corpora  geni- 
culata  and  corpora  quadrigemina. 

When  the  main  trunk  has  reached  the  under  surface  of 
the  splenium  by  curving  round  the  crus  cerebri,  it  gives  off 
the  posterior  choroidal  artery  through  the  great  transverse 
fissure  to  the  choroid  plexus  of  the  body  of  the  lateral,  as 
well  as  to  that  of  the  third  ventricle. 

From  its  outer  side,  as  it  passes  back,  the  posterior 
cerebral  gives  off  temporal  branches  to  the  medial  surface 
of  the  temporal  lobe,  and  finally  ends  in  occipital  twigs, 
which,  of  course,  must  not  be  confused  with  the  occipital 
artery  outside  the  skull  (see  Fig.  142). 

Now  take  a  last  general  survey  of  the  blood  supply  of  the 
brain,  and  notice  that  the  outer  (lateral)  side  of  the  cerebrum 
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is  supplied  almost  entirely  by  the  middle  cerebral,  while  of 
the  inner  (medial)  side  about  two-thirds  is  the  anterior 
cerebral  area  and  one-third  posterior  cerebral,  the  middle 
cerebral  only  supplying  the  tip  of  the  temporal  lobe  on  this 
■aspect. 

The  interior  of  the  cerebrum  is  supplied  by  antero- 
medial  ganglionic  branches  from   the  anterior  cerebral, 


Ant.Cereb'  A. 


Poat.Cereb'A' 


Mid.Cereb'A' 


P.Oom.A'  t.OarofA' 


Fig.  142.— Distribution  of  Arteries  on  the  Medial 
Surface  op  the  Cerebrum. 

Ant.CereblA.  Anterior  Cerebral  Artery.  Post.CerehKA.  Posterior 
Cerebral  Artery.  Mid.CerebKA.  Middle  Cerebral  Artery.  I.CaroV^  Av 
Internal  Carotid  Artery. 

antero-lateral  from  the  middle  cerebral,  postero-medial  and 
postero-lateral  from  the  posterior  cerebral. 

The  choroid  plexus  of  the  descending  horn  of  the  lateral 
ventricle  derives  its  blood  from  the  anterior  choroid  branch 
of  the  mternal  carotid,  Avhile  that  of  the  body  of  the  lateral 
ventricle  and  of  the  third  ventricle  receive  theirs  from  the 
posterior  choroid  branch  of  the  posterior  cerebral. 

The  upper  (tentorial)  surface  of  the  cerebellum  has  one 
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artery,  the  superior  cerebellar  from  the  basilar,  to  supply  it, 
while  the  lower  surface  has  two,  the  anterior  and  posterior 
inferior  cerebellar,  the  former  from  the  basilar,  the  latter  from 
the  vertebral. 

The  Exposure  of  the  Coiipus  Callosum  from  above. — 
Draw  the  two  cerebral  hemispheres  apart,  and  notice  the 
upper  surface  of  the  corpus  callosum  acting  as  a  great  bridge 
between  them  (this  body  has  already  been  studied  in  sagittal 
section  on  p.  305). 

Quite  close  to  the  mid  line  on  each  side  is  a  white  longi- 
tudinal stripe  {stria  longitudinalis  medialis) ;  while  if  one 
hemisphere  be  forcibly  pulled  aside,  another  stripe,  formed  of 
grey  matter  {stria  longitudinalis  lateralis),  comes  into  view. 

The  next  thing  is  to  understand  what  the  corpus  callosum 
does  when  it  enters  the  brain. 

To  do  this,  take  a  long  brain  knife  and  slice  the  top  of 
the  brain  o£E  horizontally  half-way  down  to  the  level  of  the 
top  of  the  corpus  callosum.  Notice  the  mass  of  white  matter 
(centrum  ovale  minus),  in  the  middle  of  each  hemisphere, 
surrounded  by  the  superficial  grey  cortex,  which  lines  all  the 
gyri  and  sulci,  and  averages  some  fifth  of  an  inch  in  thickness. 

Take  another  horizontal  slice  on  one  side  only  at  the  level 
of  the  upper  surface  of  the  corpus  callosum.  It  is  quite 
possible  that  this  will  open  the  lateral  ventricle,  because  the 
corpus  callosum  forms  its  roof,  and  runs  upwards  and  out- 
wards on  each  side  into  the  central  mass  of  white  matter, 
which  is  here  known  as  the  centrum  ovale  majxis  (see  Fig. 
149,  6). 

On  the  other  side  of  the  brain,  remove  the  callosal  con- 
volution by  breaking  it  carefully  outwards  from  above  the 
corpus  callosum,  and  look  at  the  upper  surface  of  the  latter. 

Its  fibres  will  now  be  seen  running  outwards  as  the 
tapetum,  while  those  coming  from  the  genu  pass  forwards 
and  outwards  to  form,  when  the  two  sides  are  exposed,  the 

forceps  minor. 

In  the  same  way  the  fibres  from  the  splenium  run  back- 
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wards  and  outwards  and  then  backwards  and  inwards  to  form 
the  forceps  major. 

Now  look  carefully  at  the  lower  surface  of  the  piece  of 
brain,  which  was  broken  away  in  exposing  the  corpus 
callosum,  for  a  band  of  fibres  running  antero-posteriorly 
and  slightly  embedded  in  the  roof  of  the  callosal  fissure. 
This  is  the  cinguhtm,  and  it  is  generally  torn  close  to  the 
genu  and  splenium  of  the  corpus  callosum.  It  was  formerly 
regarded  as  an  "  association  tract "  linking  up  different  parts 
of  the  brain,  but  the  more  modern  view  is  that  it  is  chiefly  a 
"  projection  tract,"  carrying  fibres  from  the  medial  surface  of 
the  cortex  towards  the  medulla  in  front  of  and  behind  the 
corpus  callosum. 

The  Lateral  Ventricle 

Make  an  antero-posterior  cut  through  the  corpus  callosum 
just  outside  the  median  stria  longitudinalis,  or  two  or  three 
millimetres  from  the  mid  line.  Through  the  cut  push  the 
handle  of  a  scalpel,  and,  using  this  as  a  seeker  and  guide, 
gradually  cut  away  the  corpus  callosum  or  roof  of  the  lateral 
ventricle  until  a  good  view  of  the  cavity  is  gained. 

On  referring  to  the  medial  section  of  the  brain  (p.  308),  it 
is  obvious  that  the  fornix  lies  very  close  below  the  corpus 
callosum  posteriorly,  while  anteriorly  it  curves  downwards 
and  forwards,  leaving  a  considerable  interval  between  the  two 
structures.  The  thin  sharp  lateral  edge  of  the  fornix  must 
therefore  be  identified  forming  the  inner  part  of  the  floor  of 
the  lateral  ventricle,  and  curving  outwards  and  downwards 
posteriorly  as  the  posterior  pillar. 

To  get  a  good  idea  of  the  fornix  from  above,  the  opposite 
lateral  ventricle  should  be  opened  in  the  same  way  as  the 
first,  leaving  only  a  very  narrow  strip  of  the  corpus  callosum 
with  its  median  longitudinal  stria3  in  the  middle  line. 

Now  the  two  posterior  pillars  of  the  fornix  are  seen 
divergmg,  and  each  curving  round  to  disappear  in  the 
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descending  horn  of  the  ventricle.  They  are  connected  by  a 
very  delicate  layer  of  transverse  fibres,  and  to  this  region 
the  name  of  the  lyra  is  given,  from  its  likeness  to  the  musical 
instrument  of  that  name. 

Appearing  from  under  cover  of  the  outer  edge  of  the 


Fig.  143. — Dissection  to  expose  the  Lateral  Ventricles 
WITH  THEIR  Choroid  Plexuses. 

A.C.  Anterior  Horn.  Caud.N.  Head  of  Caudate  Nucleus.  T.S.  T.-enia 
Semicircularis.  Corp. Gal.  Corpus  Callosum.  Forn.  Fornix.  Ch.Pl. 
Choroid  Plexus.    P.O.  Posterior  Horn. 

fornix  is  the  vascular,  fringe-like  choroid  plexm,  -which  may 
be  traced  forwards  and  downwards  to  the  foramen  of  Monto, 
where  the  fornix  is  narrow. 

Cut  the  fornix  and  remains  of  the  corpus  callosum 
across  at  their  highest  point,  and  turn  the  posterior  part, 
including  the  lyra,  carefully  back,  when  the  whole  of  the 
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triangular  flap  of  the  tela  chorioidea  (velum  interpositum) 
will  be  seen  with  the  choroid  plexuses  lying  along  its  two 
margins. 


Fig.  144. — Dissection  of  the  Brain  to  show  the  Choroid 

Plexuses. 

A.H.  Anterior  Horn  of  Lateral  Ventricle.  G.C.C.  Genu  of  Corpus 
Callosum.  G.N.  Caudate  Nucleus-  Vth.  Vent.  Fifth  Ventricle.  S.L. 
Septum  Lucidum.  V.S.L.  Vein  of  Septum  Lucidum.  V.G.N.  Vein  of 
Caudate  Nucleus.  A.P.Forn.  Anterior  Pillar  of  Fornix.  F.M.  Foramen 
of  Monro.  T.Sem.  Taenia  Semicircularis.  V.G.  Veins  of  Galen 
G.P.  of  3.  V.  Choroid  Plexus  of  3rd  Ventricle.  G.P.  of  L.V.  Choroid 
Plexus  of  Lateral  Ventricle.  H.Maj.  Hippocampus  Major.  CP.  of  D.H. 
Choroid  Plexus  of  Descending  Horn.  Tel.Chor.  Tela  Chorioidea. 
P.P.Forn.  Posterior  Pillar  of  Fornix.  Fimb.  Fimbria.  CoU.Em.  Col- 
lateral Eminence.    B.C.  Bulb  of  the  Cornu. 

It  will  now  be  realised  how  the  pia  mater  covering  the 
back  of  the  brain  is  apparently  pushed  forward  as  a  sac-like 
double  layer  below  the  splenium  of  the  corpus  callosum  and 
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above  the  corpora  quadrigemina,  through  the  great  trans- 
verse fissure  as  far  forward  as  the  foramen  of  Monro. 

It  will  also  be  easily  understood  that  the  veins  in  the 
choroid  plexuses  are  between  the  two  layers  of  the  tela 
chorioidea,  and  so  really  outside  the  pia  mater.  When  the 
development  of  the  brain  is  studied,  it  will  be  seen  that 
the  double  layer  of  the  tela  chorioidea  is  really  due  to  the 
backward  growth  of  the  cerebral  hemispheres. 

It  must  also  be  realised  that  the  choroid  plexuses  are 
covered  by  the  delicate  ciliated  lining  membrane  or  epen- 
dyma  of  the  ventricles. 

All  that  part  of  the  lateral  ventricle  in  front  of  the 
foramen  of  Monro  is  known  as  the  anterior  horn,  and  the 
roof  of  this  should  be  removed  after  carefully  exploring  the 
cavity  with  some  very  blunt  implement. 

It  will  be  found  that  the  anterior  horn  runs  downwards 
and  outwards  as  well  as  forwards,  and  is  compressed  from 
side  to  side  (see  Fig.  150,  p.  338).  Its  passage  into  the  body 
of  the  ventricle  is  so  gradual  that,  were  it  not  for  the 
foramen  of  Monro,  it  would  be  impossible  to  say  where  the 
anterior  cornu  began. 

Notice  that  the  two  anterior  horns  are  separated  by  a 
very  thin  partition,  the  septum  lucidum  or  pellucidum, 
which  has  already  been  seen  in  the  medial  section  (see 
p.  306). 

This  is  still  attached  to  a  strip  of  the  corpus  callosum, 
which  may  now  be  cut  away,"  and,  in  dividing  the  septum 
lucidum  to  do  so,  it  will  be  seen  that  the  latter  consists  of 
two  layers  enclosing  the  slit-like  fifth  ventricle  between 
them  (see  Fig.  144). 

This  Fifth  Ventricle  [cavum  septi  pellucidi]  should  be 
explored  with  a  seeker,  when  it  will  be  found  to  have  no  out- 
let whatever,  and  therefore  cannot  contain  cerebro-spinal 
fluid  like  the  other  ventricles,  since  there  is  no  point  of  entry 
for  it.  Moreover,  the  space  is  not  lined  with  ependyma  as 
are  the  other  ventricles. 


THE  BRAIN 


327 


The  fifth  ventricle  therefore  is  clearly  no  part  of  the 
ventricular  system  of  the  brain,  in  spite  of  its  name,  and 
modern  anatomists  are  trying  to  emphasise  this  fact  by 
calling  it  the  cavum  septi  pellucidi. 

The  outer  surface  of  the  anterior  horn  of  each  lateral 
ventricle  is  formed  by  the  bulging  head  of  the  caudate 
nucleus  of  the  corpus  striatum,  which  is  generally  crossed 
by  a  vein  running  towards  the  foramen  of  Monro. 

As  the  body  of  the  ventricle  is  reached,  the  caudate 
nucleus  rapidly  narrows,  until  by  the  time  it  comes  to  the 
descending  horn  it  is  only  a  thin  tail.  As  it  is  seen  lying  in 
the  anterior  horn  and  body  of  the  lateral  ventricle,  the 
caudate  nucleus  looks  like  the  quadrant  of  a  pear  with  the 
stalk  directed  backwards. 

Internal  to  the  caudate  nucleus  is  the  convex  outline  of 
the  optic  thalamus,  but  this  only  forms  a  part  of  the  floor  of 
the  body  of  the  lateral  ventricle,  and  so  is  altogether  behind 
the  foramen  of  Monro. 

Between  the  optic  thalamus  and  caudate  nucleus  runs 
a  thin,  strap-like,  white  band,  known  as  th.Q  .  toenia  semi- 
circularis  [stria  terminalis],  which  anteriorly  passes  down 
below  the  foramen  of  Monro  to  join,  at  least  in  part,  the 
anterior  pillar  of  the  fornix,  while  posteriorly  the  strand  is 
seen  dipping  down  into  the  descending  horn  with  the  tail  of 
the  caudate  nucleus. 

In  close  relation  to  the  taenia  semicircularis  is  the  vein 
of  the  corpus  striatum  (vena  terminalis),  which  runs  down  to 
the  region  of  the  foramen  of  Monro,  where  it  receives  the 
vein,  already  noticed,  from  the  head  of  the  caudate  nucleus 
and  another  one  from  the  septum  lucidum,  close  to  the 
anterior  part  of  the  choroid  plexus,  which  here  communi- 
cates with  its  fellow  of  the  opposite  side  and  forms  the 
roof  of  the  foramen. 

From  this  point  the  blood  is  carried  back  by  the  vein^  of 
Galen  [vv.  cerebri  mternse],  which  lie  side  by  side  between 
the  layers  of  the  tela  chorioidea  (see  Fig.  144)  and  therefore 
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below  the  fornix,  to  the  great  transverse  fissure  of  the  brain, 
where  the  two  veins  unite  to  form  the  great  vein  of  Galen 
[v.  magna  cerebri]  and  so  pass  to  the  straight  sinus. 

If  the  turned-back  fornix  is  now  replaced,  it  will  be  seen 
that  the  body  of  the  lateral  ventricle  is  triangular  in  section, 
though  the  triangle  is  much  compressed  from  above  down- 
wards. Its  roof  is  the  corpus  callosum  which  has  been  cut 
away ;  its  floor,  from  without  inwards,  the  caudate  nucleus, 
taenia  semicircularis,  optic  thalamus,  choroid  plexus  and 
fornix ;  while  its  narrow  base  is  the  place  where  the  fornix  is 
attached  to  the  corpus  callosum  (see  Fig.  151,  ^). 

Into  the  cavity  of  the  ventricle  the  choroid  plexus  bulges 
from  below  the  edge  of  the  fornix,  and  at  the  foramen  of 
Monro  the  lateral  ventricle  is  able  to  communicate  with 
its  fellow  of  the  opposite  side  as  well  as  with  the  third 
ventricle. 

Next  determine  the  extent  and  direction  of  the  posterior 
horn  of  the  lateral  ventricle  with  a  seeker,  and  then  open  it 
up  by  removing  thin  horizontal  slices  of  the  occipital  lobe. 
Localise  the  internal  parieto-occipital  fissure,  and  notice  that 
the  horn  curves  round  this,  at  first  passing  backwards  and 
outwards  and  then  backwards  and  inwards,  so  that,  when  the 
two  horns  are  displayed,  they  resemble  the  handles  of  a  pair 
of  pliers  (see  Fig.  143,  P.C.). 

The  fibres  of  the  forceps  major  form  a  convexity  on  the 
inner  wall,  known  as  the  bulb  of  the  iJosterior  horn,  and  this 
must  not  be  mistaken  for  the  hippocampus  minor  or  calcar 
avis,  which  is  another  and  usually  less  well-marked  swelling 
on  the  inner  wall,  corresponding  to  the  anterior  part  of  the 
calcarine  fissure  on  the  medial  surface  of  the  brain.  It  lies 
below  the  bulb,  and  varies  a  good  deal  in  its  development  in 
different  brains. 

The  descending  horn  of  the  lateral  ventricle  is  seen 
running  downwards  and  outwards  from  the  junction  of  the 
body  and  posterior  horn.  The  tail  of  the  caudate  nucleus 
and  the  taenia  semicircularis  have  been  noticed  disappearing 
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down  its  anterior  wall,  while  the  posterior  .pillar  of  the  fornix 
is  seen  on  its  inner  and  posterior  aspect. 

With  the  fornix  the  choroid  plexus  is  continued  down 
into  the  cornu. 

Between  the  descending  and  posterior  horn  there  is  a 
triangular  space  on  the  floor  of  the  ventricle  known  as  the 
trigonum  ventriculi  [trigonum  collaterale]. 

The  whole  extent  of  the  cavity  of  the  descending  horn 
should  be  explored  with  a  bent  probe  or  seeker,  and  it  will 
then  be  found  that  the  cavity,  after  sinking  downwards  and 
outwards,  turns  forwards  and  inwards  in  the  temporal  lobe 
and  ends  blindly  an  inch  to  an  inch  and  a  half  from  the 
temporal  pole. 

It  is  best  exposed  from  the  outer  side  by  passing  a  knife 
along  the  probe  into  the  cavity,  and  then  cutting  outwards 
to  the  surface  along  the  line  of  the  parallel  fissure.  After 
this  enough  of  the  temporal  lobe  may  be  cut  away  to  see  the 
structures  lying  in  the  descending  horn  (see  Fig.  144). 

It  should,  however,  be  remembered  that  this  horn  has 
already  been  opened  from  the  inner  (medial)  side  in  the  first 
brain  when  the  convolutions  on  the  medial  aspect  were 
being  studied.  After  stripping  the  pia  mater  off  the  surface 
of  the  hippocampal  convolution,  the  choroid  plexus  was 
dragged  out  through  the  choroid  fissure  and  thus  the 
ventricle  was  opened. 

It  is  evident,  therefore,  that  the  descending  horn  lies  very 
much  nearer  the  medial  than  the  lateral  part  of  the  temporal 
lobe  (see  Fig.  152). 

The  most  important  structure  in  the  descending  horn  is 
the  liippocam'pxbs  major,  which  corresponds  to  the  inpushing 
of  the  dentate  fissure.  It  begins  behind  the  posterior  pillar 
of  the  fornix  as  the  latter  is  dropping  down,  and  rapidly 
enlarges  as  it  runs  forwards  along  the  floor  until  it  ends  in 
front  as  the  pes  hippocampi  [digitationes  hippocampi], 
which  resembles  an  animal's  paw,  since  it  has  three  digits 
distinctly  marked  out  by  vertical  grooves. 
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On  its  inner  side  lies  the  fimhi'ia,  which  is  the  continua- 
tion of  the  posterior  pillar  of  the  fornix  running  forwards  to 
the  uncus  (see  p.  309),  but  some  of  the  fornix  fibres  spread 
out  over  the  hippocampus  major  and  are  known  as  the  alveus. 
The  fornix  here  is  sometimes  called  tsenia  hippocampi. 

The  choroid  plexus  of  the  descending  horn  has  been 
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Fig.  145.— Coronal  Section  through  the  Left  Half  of  the  Brain 
*  WHERE  the  Descending  Gornu  is  drupping  down  from  the 
Body  of  the  Laticral  Ventricle. 

Spl  Splenium.  F".  Posterior  Pillar  of  Fornix,  passing  down  to 
Hip  Mai.  The  Hippocampus  Major.  T.Ch.  A  rod  passed  in  front  of 
the  Fornix  to  show  how  the  Tela  Chorioidea  passes  into  the  Lateral 
Ventricle  through  the  Great  Transverse  Fissure  to  enclose  the  Choroid 
Fhxus  (D.H.).    Col.F.  Collateral  Fissure. 

found  continuous  with  that  of  the  body  of  the  lateral 
ventricle ;  it  is,  of  course,  continued  between  two  layers  of 
the  pia  mater  invaginated  into  the  cavity  at  the  choroid 
fissure,  and  is,  moreover,  covered  by  the  ciliated  ependyma 
lining  the  ventricle. 
•   As  the  pes  hippocampi  is  approached  the  choroid  plexus 
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gradually  fades  away,  and  in  front  of  its  termination  some 
observers  say  that  there  is  a  delicate  slit-like  opening  through 
the  pia  mater,  by  means  of  which  the  tip  of  the  cavity  of  the 
inferior  horn  is  able  to  communicate  with  the  subarachnoid 


Fig.  146. — Coronal  Section  of  the  Left  Half  of  the  Brain  to 
SHOW  THE  Relation  of  the  Descending  Horn  to  the  Body  of 
THE  Lateral  Ventricle. 

(The  key  to  the  position  of  this  section  will  be  found  in  Fig.  137, 
p.  308,  where  the  line  V.G.  practically  corresponds  to  it.) 

B.Lat.V.  Body  of  Lateral  Ventricle.    D.H.  Descending  Horn  of 
Lateral  Ventricle.    O.Th.  Optic  Thalamus.    C.Cal.  Corpus"  Callosum 
F''.   Fornix.     Ch.Pl.   Choroid   Plexus.     GKT':F.    Great  Transverse 
Fissure.    Tm.S.  Taenia  Semicircularis.    Cau.N.  Caudate  Nucleus.  D.F. 
Dentate  Fissure. 

(The  area  marked  off  is  enlarged  in  the  next  figure.) 

space  in  the  cisterna  basalis.  It  is,  however,  very  doubtful 
whether  this  really  exists. 

It  should  be  realised  that  the  choroid  plexus  is  always 
on  the  concave  side  of  the  fornix ;  in  the  body  of  the  ven- 
tricle it  appears  below  that  structure;  as  the  descending 
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horn  is  sinking  clown,  the  plexus  is  in  front  of  the  posterior 
pillar,  while,  when  the  horn  runs  forwards,  the  plexus  lies 
above  the  fimbria. 

Now  follow  the  tail  of  the  caudate  nucleus,  with  the 
tcenia  semicircularis  on  its  inner  side,  into  the  roof  of  the 

Op.Th.  .  1; 


C.Sp.Fl.  ^Tvv 


T.Ohor. 


P.M. 


^-G.Hip. 


CoUat.F. 


Fig.  147.— Enlargement  op  the  Area,  marked  off  in  Fig.  146,  to 

SHOW  THE  Construction  of  the  Descending  Horn  of  the 
Lateral  Ventricle. 

Ov  TJi  Optic  Thalamus.  P.M.  Pia  Mater  (dotted  line).  Epsnd. 
Ependyma  (broken  line).  C.Sp.Fl.  Cavity  of  the  Ventricle  containing 
the  Cerebro-spinal  Fluid.  T.Chor.  Tela  Chorioidea  invaginated  through 
the  Choroid  Fissure  (Ghor.F.)  into  the  Ventricular  Horn.  Jimb. 
Fimbria.  G.Dent.  Gyrus  Dentatus.  Hip.Maj.  Hippocampus  Major. 
Dent.F.  Dentate  Fissure.  G.Hip.  Gyrus  Hippocampi.  Collat.J^ .  Col- 
lateral Fissure. 

descending  horn,  and  notice  how  they  both  end  in  a  mass  of 
grey  matter  there  which  is  known  as  the  amygdaloid  nucleus 
(see  Fig.  150).  Just  internal  to  them,  as  they  are  passmg 
forward,  the  external  geniculate  body  should  be  identified 
as  it  forms  part  of  the  upper  lip  of  the  choroid  fissure. 

There  is  one  more  swelling  in  the  descending  horn  to  be 
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looked  for ;  it  is  the  collateral  eminence,  and  lies  in  the  floor 
on  the  outer  side  of  the  hippocampus  major.  It  corresponds 
to  the  inpushing  of  the  collateral  fissure,  and  is  best  seen  just 
in  front  of  the  trigonum  ventriculi. 


Structukes  Embedded  in  the  Substance  of  the 
Cerebral  Hemispheres 

Remove  the  tela  chorioidea  and  choroid  plexuses  from 
the  bodies  of  the  lateral  ventricles.  In  doing  this  the  roof 
of  the  third  ventricle  will  necessarily  be  opened.  Notice 
that  it  is  only  the  attachment  of  the  tela  chorioidea  to  the 
optic  thalamus  on  each  side,  with,  of  course,  its  covering  of 
ependyma,  which  prevents  the  third  ventricle  from  com- 
municating all  along  the  sides  of  its  roof  with  the  lateral 
ventricles. 

As  it  is,  the  communication  is  only  possible  where  the 
tela  chorioidea  stops  at  the  foramen  of  Monro. 

Notice  too  that  there  are  two  delicate  longitudinal  fringe- 
like folds  hanging  down  into  the  third  ventricle  from  its 
roof,  the  lower  surface  of  the  tela  chorioidea.  These  are  the 
choroid  plexuses  of  the  third  ventricle.  Take  the  long  knife 
and  make  a  section  as  nearly  horizontal  as  possible  through 
one  hemisphere  in  such  a  way  that  it  passes  through  or  just 
above  the  foramen  of  Monro  and  also  just  above  the  pineal 
body. 

The  cut  caudate  nucleus  and  optic  thalamus  will  be 
easily  recognised,  but,  to  the  outer  side  of  them,  there  is 
another  mass  of  grey  matter,  triangular  in  this  section,  with 
its  apex  directed  imvards.  This  is  the  lenticular  nucleus 
of  the  corpus  striatum  [n.  lentiformis],  and  it  will  be  noticed 
that  its  inner  or  apical  part  is  of  a  distinctly  paler  colour 
than  the  outer ;  hence  this  inner  part  is  known  as  the  globus 
pallidus,  while  the  outer  or  basal  part  is  the  putamen  or 
husk.  The  globus  pallidus  often  shows  a  division  into  outer 
and  inner  parts. 
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The  three  sides  of  the  lenticular  nucleus  are  bounded 
by  white  matter  which  forms  its  capsule.    Anteriorly  and 


Cun.  Calc.F 


Fig.  148. — Horizontal  Section  of  the  Cerebrum  to  Show 
THE  Basal  Ganglia.    (From  a  Photograph.) 

G.C.G.  Genu  of  Corpus  Callosum.  For. Mi.  Forceps  Minor.  A.H. 
Anterior  Horn  of  Lateral  Ventricle.  C.N.  Caudate  Nucleus  (head). 
A.P  For.  Anterior  Pillars  of  Fornix.  F.M.  Foramen  of  Monro.  Put. 
Putamen.  Q.Pal.  Globus  Pallidus.  ^rd  V.  Third  Ventricle.  I.Cap. 
Internal  Capsule.  Op.Th.  Optic  Thalamus.  C.N-.  Caudate  Nucleus 
(tail).  I.  of  R.  Island  of  Eeil.  CI.  Claustrum.  P. P. For.  Posterior 
Pillar  of  Fornix.  D.H.  Descending  Horn  of  Lateral  Ventricle.  For.Ma. 
Forceps  Major.  O.Rad.  Optic  Radiations.  Calc.F.  Calcarine  Fissure 
with  Wliite  Line  of  Gennari.  I.P.Oc.F.  Internal  Parieto  -  occipital 
Fissure.    Gun.  Cuneus. 
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posteriorly  are  the  two  limbs  of  the  internal  capsule,  while 
on  the  outer  side  the  external  capsule  lies. 

The  internal  capsule  is  a  most  important  region,  since 
through  it  run  the  nerve  paths  which  connect  the  motor 
and  sensory  areas  on  the  surface  of  the  brain  with  the  crura 
•cerebri,  medulla  and  spinal  cord. 

The  two  limbs  join  at  an  angle  opposite  the  apex  of  the 
lenticular  nucleus,  forming  the  genu,  while  of  the  two  the 
anterior  is  only  about  half  the  length  of  the  posterior.  It 
will  be  noticed  that  the  anterior  limb  separates  the  lenticular 
from  the  caudate  nucleus,  while  the  posterior  separates  the 
lenticular  nucleus  from  the  optic  thalamus. 

In  the  substance  of  the  internal  capsule  some  of  the 
ganglionic  end  arteries  which  enter  the  anterior  perforated 
space  are  cut ;  the  "  artery  of  cerebral  haemorrhage,"  referred 
to  on  p.  318,  is  said  to  supply  the  region  just  behind  the  genu 
in  which  the  motor  fibres  from  the  precentral  convolution 
are  gathered  in  one  bundle,  so  that  haemorrhage  from  or 
occlusion  of  this  artery,  when  it  occurs,  would  produce 
paralysis  of  the  opposite  side  of  the  body. 

Outside  the  lenticular  nucleus  and  bounding  its  base  is 
the  narrow  strip  of  white  matter  known  as  the  external 
capsule,  of  much  less  physiological  importance  than  the 
internal.  It  separates  the  lenticular  nucleus  from  the 
claustriinn,  a  narrow  streak  of  grey  matter  which  forms 
the  third  nucleus  of  the  corpus  striatum,  the  other  two 
being,  of  course,  the  caudate  and  lenticular  nuclei.  Outside 
it  is  another  layer  of  white  matter,  and  then  the  grey  matter 
of  the  gyri  of  the  insula.  It  will  be  noticed  that  the 
claustrum  corresponds  almost  exactly  to  the  extent  of  the 
insula. 

Other  things  to  be  looked  for  in  this  section  are — 

1.  The  bundle  of  Vicq  d'Azyr,  a  small  circular  patch 
embedded  in  the  optic  thalamus,  a  little  distance  behind  the 
anterior  pillar  of  the  fornix. 

2.  The  Oi^tic  Radiation  [radiationes  occipito-thalaniiosej, 
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•a  very  dead-wliite  tract  lying  on  the  outer  side  of  the  pos- 
terior horn  of  the  lateral  ventricle,  and  running  from  the 
lower  visual  centres  (superior  quadrigerainal  body,  geniculate 
bodies  and  pulvinar)  to  the  higher  visual  centre  or  grey  matter 
in  the  neighbourhood  of  the  calcarine  fissure  (Fig.  148). 

3.  The  white  hand  of  Gennari — a  white  stripe  in  the  grey 
matter  of  the  occipital  cortex,  best  marked  in  the  immediate 
neighbourhood  of  the  calcarine  fissure,  but  reaching  as  far  as 
the  occipital  pole  and  even  on  to  a  little  of  the  outer  surface 
of  the  occipital  lobe.  Its  presence  marks  the  visual  area  of 
the  cortex  (see  Fig.  148). 

On  the  opposite  side  of  the  brain  make  a  section  obliquely 
doAvnwards  and  backwards,  passing  through  the  front  of  the 
optic  thalamus  and  the  crusta  of  the  crus  cerebri.  This  will 
pass  through  the  internal  capsule  a  little  behind  its  genu, 
and  display  the  course  of  the  motor  tract  from  the  capsule 
into  the  crus  cerebri.  As  the  upper  part  of  the  brain  has 
been  cut  away,  the  upper  part  of  the  tract  where  it  leaves 
the  region  of  the  Rolandic  fissure  cannot  be  seen,  but  it  is 
clear  that  its  fibres  must  converge  a  good  deal  as  the  capsule 
is  approached.  This  convergence  is  known  as  the  corona 
radiata. 

It  is  -also  clear  that  the  fibres  of  the  corona  radiata  could 
not  reach  the  internal  capsule  from  the  cerebral  cortex  with- 
out decussating  with  the  tapetal  fibres  of  the  corpus  callosum. 
This  decussation  occurs  in  and  largely  forms  the  centrum 
ovale  majus. 

In  order  to  display  the  course  of  the  sensory  tract  a 
section  should  be  made  parallel  to  and  a  little  behind  the 
last.  This  would  probably  pass  through  the  red  nucleus  in 
its  lower  part  (see  p.  293),  immediately  to  the  outer  side  of 
which  the  fillet  [lemniscus]  lies  on  its  way  up  from  the 
medulla  to  the  optic  thalamus.  Above  this  the  posterior 
limb  of  the  internal  capsule  will  be  cut,  in  which  are  fibres 
running  up  from  the  thalamus  to  the  cortex. 

As  one-half  of  the  first  brain,  on  which  the  convolutions 
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■were  studied,  has  been  left  undissected,  a  series  of  transverse 
vertical  or  coronal  sections  may  be  made  in  it,  although  they 
are  not  as  satisfactory  as  they  would  be  if  a  complete  third 
brain  could  be  devoted  to  their  study. 

The  accompanying  five  photographs  of  sections  taken  at 
definite  points  will  enable  the  dissector  to  recognise  most  of 
the  structures  he  comes  across  in  his  own  sections,  which 
may,  of  course,  be  much  more  numerous. 

If  a  complete  brain  can  be  devoted  to  this  purpose  it 
should  be  laid  on  a  dish  which  has  been  turned  upside  down, 
the  base  should  be  upward  and  the  convex  upper  surface 
should  be  well  padded  up  with  tow.  The  longest  knife  obtain- 
able should  be  used  to  make  the  sections,  which  should  be 
done  with  clean,  sweeping  cuts. 


Fig.  149.— Section  through  the  Tip  of  the  Temporal  Lobe. 

a.  Genu  of  corpus  callosum. 
p.  Anterior  horn  of  lateral  ventricle. 
7.  Most  anterior  part  of  caudate  nucleus. 
5.  Olfactory  tract  lying  in  the  mouth  of  the  sulcus  rectus, 
e.  Vallecula  Sylvii. 
t.  Temporal  pole  cut  through. 
17.  Centrum  ovale  minus. 
ff-       M        ,1  majus, 
VOL.  I.  V 
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Fig.  150. -Section  through  the  Tuber  Cinereum  a  little 
BEHIND  the  Optic  Commissure. 


a.  Corpus  callosum. 
p.  Caudate  nucleus. 
y.  Internal  capsule. 
6.  Lenticular  nucleus. 

e.  Anterior  commissure. 

f.  Optic  tract. 

t;.  Tuber  cinereum. 
6.  Insula, 
t.  Claustrum. 

K.  Anterior  pillar  of  fornix. 
X.  Septum  lucidum. 

The  line  leading  from  f  on  the  right  side  of  the  diagram  passes  through 
the  apex  of  the  wedge  shaped  amygdaloid  nucleus. 
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Fig.  151. — Section  through  the  Corpora  Albicantia, 


a.  Corpus  callosum. 
p.  Caudate  nucleus. 

7.  Vein  of  the  corpus  striatum  with  tsenia  semicircularis 
close  to  it. 

5.  Optic  Thalamus, 
e.  Fornix. 

Cavity  of  Lateral  Ventricle, 
7?.  Internal  Capsule. 

6.  Lenticular  Nucleus. 
I.  Claustrum. 

K.  Insula. 

X.  Descending  horn  of  lateral  ventricle. 

//..  Hippocampus  major  with  hippocampal  fissure  in  its 

interior, 
v.  Collateral  fissure. 
^.  Bundle  of  Vicq  d'Azyr. 
0.  Corpus  albicans. 
w.  Middle  commissure. 


PHACTICAL  ANATOMY 


Fig.  152.— Section  through  the   Middle  Paet  of  the 
Pons  Varolii. 


a.  Corpus  callosum. 

/3.  Fornix. 

7.  Caudate  nucleus. 

S.  Optic  Thalamus. 

e.  External  geniculate  body. 

Internal  geniculate  body. 
7?.  Fillet. 
e.  Red  nucleus. 
I.  Section  of  Pons. 
K.  Hippocampal  gyrus. 
\.  Fimbria  and  Choroid  fissure. 
IX.  Collateral  fissure. 
V.  Tail  of  caudate  nucleus. 

The  numbers  1  to  5  indicate  the  five  temporal  convolutions  referred  to 
p.  313. 
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a. 


r. 

Fig.  153. — Section  through  the  Hind  End  of  the 
Corpus  Callosum. 


a  Splenium  of  Corpus  callosum. 

/3.  Descending  horn  of  lateral  ventricle  sinking  down  from  the 

body  of  the  ventricle. 
7.  Collateral  eminence  formed  by  collateral  fissure. 
0.  Cisterna  venaa  magnae  cerebri. 

e.  Fourth  ventricle. 

f.  Olivary  nucleus  in  medulla. 
T).  Choroid  plexus. 

e.  Middle  cerebellar  peduncle. 


THE  LOWER  EXTREMITY 


As  soon  as  the  body  comes  into  the  room  the  dissector 
should  carefully  wrap  the  lower  extremity  in  some  air-tight 
material,  such  as  oiled  hneli  or  india-rubber  tissue,  and 
bandage  this  on  tightly. 

During  the  first  seven  days,  while  the  body  is  on  its 
face,  the  gluteal  region,  popliteal  space,  and  as  much  as 
possible  of  the  back  of  the  thigh  should  be  dissected. 


DISSECTION  OF  THE  GLUTEAL  REGION  OR 

BUTTOCK 

The  Buttock  is  the  protuberant  region  seen  posteriorly  at 
the  junction  of  the  thigh  and  trunk.  Its  prominence  is 
partly  due  to  muscle,  partly  to  fat.  Note  that  the  buttocks 
are  separated  from  each  other  by  the  deep  natal  cleft  m 
which  lies  the  anus.  The  sides  of  the  cleft  are  covered  with 
a  variable  amount  of  hair.  The  buttock  is  sharply  limited 
below  by  a  crescentic  crease— the  fold  of  the  vates,  the  con- 
cavity of  which  looks  upward.  On  all  other  sides  the 
buttock  fades  without  any  definite  line  of  demarcation 
into  surrounding  parts.    The  skin  of  the  buttock  is  thick 

and  coarse.  ,       ,     n  . 

Before  reflecting  the  skin  the  student  should  determine 
the  position  of  various  bony  prominences.  The  crest  of  the 
ilium  separates  the  buttock  from  the  flank ;  trace  it  forwards 
by  pressure  with  the  finger  to  the  anterior  superior  ihac 
spine,  and  backwards  to  the  posterior  superior  iliac  spme; 
the  position  of  the  latter  point  is  often  more  obvious  o 
the  eye  than  to  the  finger,  lying  as  it  does  immediately 
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beneath  a  dimple  at  the  level  of  the  second  sacral  spine. 
Close  to  the  inner  end  of  the  natal  crease  the  rounded  pro- 
minence of  the  ischial  tuberosity  can  be  felt,  but  the  pressure 
must  be  made  from  below  and  not  through  the  mass  of  the 
gluteus  maximus  muscle.  A  straight  Hne  from  this  tuberosity 
to  the  anterior  superior  iliac  spine  passes  about  midway 
immediately  above  the  great  trochanter  of  the  femur,  the 
position  of  which  is  further  indicated  by  a  shallow  depression 
on  the  surface. 

Reflexion  of  Skin. — Make  an  incision,  if  it  has  not 
already  been  made  by  the  dissector  of  the  abdomen,  along 
the  iliac  crest  from  the  anterior  to  the  posterior  spine,  and 
continue  it  downwards  and  backwards  to  the  tip  of  the 
coccyx,  from  which  point  the  incision  should  run  downwards 
and  outwards  to  the  outer  border  of  the  thigh  midway 
between  the  great  trochanter  and  the  knee.  The  skin  en- 
closed by  these  incisions  should  now  be  reflected  outwards. 

The  underlying  fascia  is  loaded  with  fat,  and  in  con- 
sequence the  numerous  small  cutaneous  nerves  are  not 
readily  found  unless  the  student  knows  exactly  where  to 
look.  Let  a  finger  be  passed  along  the  iliac  crest  until  a 
distinct  thickening  is  felt  two  inches  or  so  behind  the 
anterior  superior  iliac  spine,  a  thickening  known  as  the 
tubercle  of  the  crest.  Make  an  incision  downwards  and 
slightly  outwards,  through  the  superficial  fascia,  from  this 
tubercle,  when  in  all  probability  a  few  nerve  filaments  will 
be  found  which,  if  traced  upwards,  will  lead  to  a  relatively 
large  nerve  which  pierces  the  deep  fascia  just  above  the 
tubercle  on  the  iliac  crest ;  it  is  the  iliac  branch  of  the  ilio- 
hypogastric nerve  [ramus  cutaneus  lateralis  nervi  ilio-hypo- 
gastrici].  Another  incision  parallel  with  the  last,  but  an 
inch  anterior,  should  be  made  exposing  the  lateral  cutaneous 
or  iliac  branch  of  the  last  thoracic  nerve  (see  Fig.  154.). 

An  incision  should  next  be  carried  vertically  downwards 
from  the  iliac  crest,  beginning  where  the  outer  border  of  the 
erector  spinas  muscle  can  be  felt,  three  inches  or  so  from  the 


Fig.  154.— Scheme  op  the  Superficial  Nerves  of  the  Gluteai 

Region. 


1  2  3  i.  Posterior  Primary  Divisions  of  the  Upper  three  Lumbar 
Nerves'  1,  2,  3  ^S.  Posterior  Primary  Divisions  of  the  Upper  three 
Sacral  Nerves.  E.Sf.  Erector  SpiniB.  Perf.Cut.  Perforating  Cutaneons 
Nerve  G  Blase.  Gluteus  Maximus.  S.S".  Gluteal  Cutaneous  of  Small 
Sciatic  Nerve.  E.Cut.  External  Cutaneous  Twigs.  T.F.F.  Tensor 
FasciJB  Femoris.  12"' Th.  Lateral  Cutaneous  Branch  of  Last  Thoracic 
Nerve.  I.  Hyp.  Iliac  Branch  of  Ilio  -  hypogastric  Nerve  crossing  the 
Crest  at  the  Tubercle.    Gl.iled.  Gluteus  Medius. 


S.Gl.N 


H.Str. 


G.Med. 


Gl.Max. 


Fig.  155.— Dissection  of  the  Right  Gluteal  Region. 

G.Med.  Gluteiis  Medius.  O.Min.  Gluteus  Minimus.  I.Gl.N.  Inferior 
Gluteal  Nerve.  S.Sc.N.  Small  Sciatic  Nerve.  G.Sc.N.  Great  Sciatic 
Nerve.  G.Troch.  Great  Troclianter.  T.F.F.  Tensor  Fascice  Femoris 
Q.F.  Quadratus  Femoris.  V.E.  Vastus  Externus.  I.C.A.  Interna! 
Circumflex  Artery  (Transverse  Branch).  A. 31.  Adductor  Magnus.  H  Sir 
Hamstrings.  I.P.N.  Inferior  Pudendal  Nerve.  T.I.  Tuber  Ischii' 
N.Q.F.  Nerve  to  Quadratus  Femoris.  O.I.  and  G.  Obturator  Internus 
and  Gemelli.  Sc.A.  Sciatic  Artery.  G.Sc.L.  Great  Sacro-sciatic  Li<^a- 
ment.  N.O.I.  Nerve  to  the  Obturator  Internus.  I.P.A  Internal  Pudic 
Artery.  Pud.N.  Pudic  Nerve.  Pyr.  Pyriformia.  Gl.A.  Gluteal  Artery. 
S.Gl.N.  Superior  Gluteal  Nerve. 
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middle  line.  In  the  line  of  this  incision  a  number  of  nerves 
will  be  found  lying  close  together  in  the  form  of  a  leash; 
they  are  derived  from  the  external  branches  of  the  poaterim- 
primary  divisions  of  the  upper  three  Itvmhar  nerves  (Fig.  154). 

Along  a  line  from  the  posterior  superior  iliac  spine  to  the 
tip  of  the  coccyx  five  small  nerves  should  be  looked  for. 
The  upper  three  are  the  largest  and  are  to  be  found  at 
intervals  of  an  inch ;  they  are  from  the  external  branches  of 
the  posterior  primary  divisions  of  the  upper  three  sacral 
nerves.  The  easiest  way  to  find  these  nerves  is  to  cut  through 
the  superficial  fascia  in  the  posterior  median  line  and  to  turn 
it  carefully  outwards,  keeping  a  sharp  look-out  for  any  fine 
nerve  filaments  piercing  the  deep  fascia  to  enter  it. 

The  lower  two  are  extremely  minute,  and  are  from  the 
posterior  and  anterior  sacro-coccygeal  plexuses  in  descending 
order.  Winding  round  the  lower  border  of  the  gluteus 
maximus,  internal  to  the  tuber  ischii  and  passing  upwards 
on  to  the  buttock,  are  a  few  small  and  inconstant  twigs  from 
the  perforating  cutaneous  nerve,  which  comes,  as  a  rule,  from 
the  anterior  primary  divisions  of  the  second  and  third  sacral 
nerves,  while  passing  in  the  same  direction  but  external  to 
the  tuber  ischii  are  larger  nerves— the  gluteal  cutaneous 
branches  of  the  small  sciatic  (see  Fig.  154). 

Turnino-  now  to  the  outer  limit  of  the  buttock,  the 
student  may  find  below  the  great  trochanter  a  few  branches 
passing  obhquely  downwards  and  backwards  from  the  -pos- 
terior division  of  the  external  cutaneous  nerve. 

The  cutaneous  nerves  of  the  buttock  are  thus  seen  to  be 
numerous  and  to  be  derived  from  various  sources,  from  both 
the  anterior  and  posterior  primary  divisions  of  the  spinal 
nerves  as  high  up  as  the  last  thoracic  and  as  low  as  the 
coccygeal. 

Accompanying  the  various  nerves  are  small  vessels,  the 
unnamed  branches  and  tributaries  of  adjoining  trunks;  the 
most  constant  are  those  accompanying  the  branches  from  the 
upper  three  sacral  nerves— they  are  from  the  sciatic  vessels. 
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The  superficial  fascia  should  be  now  removed,  the  uerves 
being  turned  back  as  they  are  inet,  and  the  gluteus  maximus 
[m.  glut£Bus  maximus]  cleaned.  It  is  convenient  to  remove 
all  the  fascia  together  and  at  the  same  time,  and  by  the  same 
process,  to  clean  the  muscle.  To  do  this  make  an  incision 
parallel  with  and  just  above  the  upper  border  of  the  gluteus 
maximus.  The  incision  should  be  carried  right  down  to  the 
strong  fibrous  gluteal  aponeurosis.  Then  reflect  the  fasciae 
by  bold  sweeps  of  the  scalpel,  always  cutting  parallel  to  the 
muscular  fibres,  and  see  that  all  the  borders  and  corners  of 
the  muscle  are  cleaned.  Great  care  should  be  exercised 
along  the  lower  border,  where  the  small  sciatic  nerve  [n. 
cutaneus  femoris  posterior]  in  particular  is  in  danger.  It  is 
not  a  bad  plan  to  dissect  out  this  nerve  before  the  reflexion 
is  completed.  It  passes  vertically  down  the  back  of  the 
thigh  about  midway  between  the  great  trochanter  and 
the  tuber  ischii.  The  small  recurrent  twigs  to  the  skin  of 
the  buttock  [nn.  clunium  inferiores]  are  useful  guides  to  the 
main  trunk. 

The  gluteus  maximus  muscle  will  thus  be  seen  to  arise 
from  the  back  part  of  the  dorsum  ilii  above  the  superior 
curved  line,  from  the  adjacent  portion  of  the  iliac  crest,  the 
lumbar  fascia,  the  side  of  the  lower  part  of  the  sacrum  and 
upper  part  of  the  coccyx.  The  muscle  should  now  be  carefully 
separated  from  its  origin.  In  doing  this  it  is  better  to  start 
from  below  and  keep  close  to  the  origin,  shaving  the  muscle 
quite  away,  as  an  overhanging  edge  of  it  interferes  with  the 
later  dissection. 

A  strong  ligament,  the  great  sacro-sciatic  [lig.  sacro- 
tuberosum],  will  be  seen  passing  between  the  sacrum  and 
ilium  to  the  ischium.  A  large  number  of  the  deep  fibres  of 
the  gluteus  maximus  arise  from  the  superficial  surface  of 
this  ligament.  From  these  extensive  origins  the  fibres  of 
the  gluteus  maximus  pass  downwards  and  outwards.  The 
superficial  fibres  of  the  muscle  and  the  upper  deep  fibres  are 
inserted  into  a  strong  fibrous  band  which  passes  down  from 
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the  iliac  crost  to  the  outer  tuberosity  of  the  tibia — the  ilio- 
tihial  hand.  The  lower  deep  fibres  are  inserted  into  the 
gluteal  ridge  on  the  femur,  as  will  be  seen  later.  The  gradual 
separation  of  the  muscle  from  its  origin,  and  its  complete 
reflexion  outwards,  necessitate  the  division  of  certain  vessels 
and  nerves  which  enter  the  deep  surface  of  the  muscle ;  they 
are  the  superficial  branches  or  tributaries  of  the  gluteal 
vessels  and  the  inferior ghdeal  nerve.  Before  these  structures 
are  divided,  however,  they  should  be  scrupulously  cleaned, 
and  it  is  often  convenient  to  cut  out  and  leave  small  balls  of 
muscle  around  the  terminations  of  the  inferior  gluteal  nerve, 
so  that  the  nerve,  when  thrown  back,  may  not  be  mistaken 
for  the  small  sciatic.  At  this  stage  the  insertion  of  the  lower 
deep  fibres  into  the  gluteal  ridge  of  the  femur  should  be 
exposed. 

By  the  reflexion  of  the  gluteus  maximus  a  large  number 
of  structures  of  great  variety  comes  into  view.  The  hursce 
[B.  glutaao-femorales]  should  be  first  examined,  as  they  tend 
to  dry  up.  Of  these  there  are  three — one  over  the  tuber  ischii, 
one  over  the  lower  part  of  the  great  trochanter,  and  one 
between  the  fibres  of  the  muscle  going  to  the  ilio-tibial  band 
and  the  vastus  externus  muscle.  In  order  to  expose  this  last 
bursa,  incise  the  upper  border  of  the  tendon  of  insertion  of 
the  muscle  and  push  the  finger  down  between  the  two  laminas. 
The  finger  will  enter  a  large  space,  and  on  looking  in  the 
glistenmg  aponeurosis  of  the  vastus  externus  muscle  can  be 
seen.  The  other  two  bursiB  should  be  pinched  up,  their 
walls  incised,  and  their  cavity  explored.  They  are  frequently 
multilocular,  but  in  old  people  it  is  not  unusual  to  find 
that  the  bursa  superficial  to  the  tuber  ischii  has  been 
converted  into  fibrous  tissue. 

After  the  bursse  have  been  examined,  feel  by  deep  pres- 
sure for  the  boundaries  of  the  great  and  small  saero-sciatiG 
foramina.  In  identifying  these,  much  help  will  be  obtained 
by  making  reference  to  a  pelvis  or  skeleton.  Note,  further, 
that  between  the  two  foramina  the  ischial  spine  can  be  felt. 
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The  great  sacro-sciatic  foramen  will  be  seen  to  be  divided 
into  an  upper  and  lower  part  by  the pyriformis  muscle,  which, 
arising  inside  the  pelvis  from  the  front  of  the  sacrum,  passes 
through  the  foramen  and  crosses  the  buttock  in  an  outward 
and  slightly  downward  direction,  to  be  inserted  mto  the 
upper  border  of  the  great  trochanter,  where  it  is  in  close 
relation  to  the  insertion  of  the  obturator  internus. 

At  the  upper  border  of  the  pyriformis,  the  gluteal  artery 
[a.  gluttea  superior]  will  be  found  coming  into  the  buttock 
through  the  upper  part  of  the  great  sacro-sciatic  foramen. 
The  branches  of  its  superficial  division  have  been  already  met 
entering  the  deep  surface  of  the  gluteus  maximus.  The  deep 
division  will  be  seen  passing  outwards  deep  to  the  gluteus 
medius ;  with  it  lies  the  superior  gluteal  nerve.  They  should 
at  present  be  merely  recognised,  and  no  attempt  made  to 
follow  them  to  their  destination  (see  Fig.  155). 

At  the  lower  border  of  the  pyrifoi'mis  two  arteries  and  six 
nerves  appear.  Running  almost  vertically  down  between  the 
tuber  ischii  and  the  great  trochanter  are  the  sciatic  artery  and 
the  small  sciatic  nerve,  the  great  sciatic  nerve,  and  the  nerve 
to  the  quadratus  femoris.  Running  backwards  to  enter  the 
deep  surface  of  the  gluteus  maximus  is  the  inferior  gluteal 
nerve,  while  running  a  curved  course  round  the  ischial  spine 
are  the  nerve  to  the  obturator  internus,  the  internal  pudic 
vessels,  and  pudic  nerve. 

Begin  by  cleaning  up  the  inferior  gluteal  nerve,  which 
has  been  met  already  and  divided  in  reflecting  the  gluteus 
maximus.  With  some  of  its  lower  branches  will  be  found 
branches  of  the  sciatic  artery,  which  should  be  followed  to 
the  main  trunk  appearing  at  the  lower  border  of  the 
pyriformis.  The  next  structure  to  be  identified  is  the  small 
sciatic  nerve  [n.  femoris  posterior],  the  most  superficial  of 
the  three  nerves  which  pass  vertically  down  into  the  thigh. 
In  cleaning  this  nerve  care  should  be  taken  to  save  a  large 
branch  which  passes  almost  directly  inwards  about  an  inch 
below  the  tuber  ischii  and  round  the  tendons  of  the  ham- 
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string  muscles  arising  therefrom  ;  the  branch  is  called  the  in- 
ferior pudendal  nerve  [ramus  perinealis  nervi  femoris  pos- 
terioris].  Next  clean  the  great  sciatic  nerve  [n.  ischiadicus], 
which  is  readily  recognised  by  its  size  and  by  its  lying 
immediately  deep  to  the  small  sciatic  nerve. 

Occasionally  the  great  sciatic  nerve  is  represented  by  two 
nerve  trunks,  the  internal  and  external  popliteal  divisions ; 
the  former  of  which  is  the  deeper  and  may  be  traced  to  the 
lower  border  of  the  pyriformis,  while  the  latter,  more  super- 
ficial, can  often  be  seen  piercing  the  muscle.    Even  when 
the  two  divisions  are  not  thus  separated,  it  is  quite  easy,  by 
opening  its  sheath,  to  show  that  the  nerve  is  formed  by  the 
juxtaposition  of  two  distinct  nerve  trunks.    If  now  the  great 
sciatic  nerve,  just  as  it  enters  the  buttock,  be  pulled  aside, 
the  lower  margin  of  the  great  sacro-sciatic  notch  will  be 
exposed,  and,  lying  upon  it,  there  will  be  seen  the  nerve  to 
the  quad/ratus  femoris  muscle.    Next  feel  for  the  ischial 
spine  and  the  small  sacro-sciatic  ligament  [lig.  sacro-spino- 
sum]  attached  to  its  apex.     Resting  upon  these  structures, 
from  the  base  of  the  spine  inwards,  are  the  nerve  to  the 
obtiirator  internus,  the  internal  pudic  artery  [a.  pudenda 
interna],  with  a  vein  on  either  side,  and  the  pudic  nerve 
[n.  pudendus],  all  of  which  should  be  picked  up  with  the 
forceps  and  cleaned  in  that  portion  of  their  course  which 
lies  in  the  buttock. 

These  various  structures  having  been  identified  and  care- 
fully dissected  out,  attention  should  next  be  directed  to  the 
underlying  muscles.  Begin  by  cleaning  the  pyrifm-mi^, 
taking  great  care  not  to  damage  the  structures  at  its  upper 
and  lower  borders.  It  will  be  found  to  pass  from  its  origm 
in  the  pelvis,  through  the  great  sacro-sciatic  foramen  mto 
the  buttock  to  its  insertion  into  the  upper  border  of  the 
great  trochanter  under  cover  of  the  gluteus  medius. 

Above  the  pyriformis  lies  the  large  ghdeus  medius,  which 
arises  not  only  from  a  large  area  on  the  underlying  dorsum 
ilii  between  the  superior  and  middle-curved  Imes,  but  also 
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from  a  dense  superficial  aponeurosis  known  as  the  gluteal 
fascia,  a  part  of  the  fascia  lata  of  the  thigh.  The  muscle 
can  only  be  separated  from  this  fascia  by  cutting  through 
the  muscular  fibres  of  origin.  The  muscle  is  inserted  into 
the  diagonal  line  which  runs  downwards  and  forwards  on 
the  outer  surface  of  the  great  trochanter.  Clean  the  surface 
and  borders  of  the  muscle  as  well  as  possible,  and  note  that 
the  posterior  fibres  are  inserted  highest  on  the  ridge  (Fig.  155). 

Below  the  pyriformis  will  be  found  the  tendon  of  the 
dbUbrator  internus  mtoscle  with  the  small  superior  and 
inferior  gemelli  muscles  along  its  upper  and  lower  borders. 
The  three  structures,  traced  outwards,  end  in  a  common 
tendon  which  is  inserted  into  the  great  trochanter  immedi- 
ately in  front  of  the  tendon  of  the  pyriformis.  Traced  inwards 
the  obturator  internus  tendon  can  be  seen  to  pass  into  the 
pelvis  through  the  small  sacro-sciatic  foramen,  whereas  the 
superior  and  inferior  gemelli  stop  at  the  ischial  spine  and 
ischial  tuberosity  respectively  from  which  they  take  their 
origin.  It  is  not  infrequent  to  find  the  muscular  fibres  of 
the  gemelli  conjoined  with  each  other  and  with  the  tendon 
of  the  obturator  internus  from  their  origin  to  their  insertion. 
In  such  a  case  it  may  be  necessary  to  cut  through  the  fibres 
of  the  gemelli  before  the  obturator  tendon  is  exposed.  In 
cleaning  up  these  muscles  the  nerves  supplying  them  should 
be  dissected  out,  if  this  has  not  already  been  done.  The 
nerve  to  the  obturator  internus  gives  off  the  nerve  to  the 
superior  gemellus,  while  the  nerve  to  the  quadratus  femoris 
has  a  common  origin  with  that  for  the  inferior  gemellus. 

Below  the  inferior  gemellus  lies  the  Quadratus  Femoris,  a 
muscle  measuring  a  httle  over  an  inch  from  its  superior  to  its 
inferior  border.  Its  fibres  are  parallel  and  run  horizontally 
from  the  outer  border  of  the  tuber  ischii  to  the  back  of  the 
femur  below  the  mid  point  of  the  intertrochanteric  line. 
Its  nerve,  already  noted,  enters  the  muscle  on  its  deep 
aspect  after  passing  deep  to  the  obturator  internus  and 
gemelli.   Below  the  quadratus  femoris  lies  the  Adductor 
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Magnus  muscle,  easily  distinguished  from  the  straight  lower 
margin  of  the  quadratus  femoris  by  its  crescentic  upper 
border.  The  adductor  magnus  is  not  an  easy  muscle  to 
understand,  and  it  should  be  studied  therefore  from  all 
points  of  view.  Note  that  the  fibres  forming  the  upper 
border  are  coming  from  the  pubis,  while  those  arising 
from  the  ischial  tuberosity  are  passing  almost  vertically 
downward. 

Rising  from  the  posterior  surface  of  the  tuber  ischii 
are  the  three  hamstrings.  Of  these  the  biceps  and  semiten- 
dinosus  are  superficial  and  the  semimembranosus  deep. 
Notice  that  the  biceps  is  tendinous  and  external  at  its  origin, 
while  the  semitendinosus,  in  spite  of  its  name,  is  fleshy 
and  internal.  The  semimembranosus  rises  by  a  flat  tendon 
which  lies  deep  to  the  other  two  and  appears  slightly  on 
their  outer  side. 

Having  cleaned  the  various  muscles  the  dissector  should 
next  trace  the  vessels  and  nerves  already  identified  in  both 
proximal  and  distal  directions.  The  dissection  may  be  ren- 
dered more  easy  by  removing  the  vente  comites,  the  course 
of  which  in  the  buttock  is  identical  with  that  of  the  arteries. 
Special  care  should  be  given  to  the  structures— viz.  the  nerve 
to  the  obturator  internus,  the  internal  pudic  vessels  and 
pudic  nerve— lying  on  the  ischial  spine  and  small  sacro- 
sciatic  ligament.  The  branch  from  the  first  named  to  the 
superior  gemellus  should  be  looked  for. 

At  the  upper  border  of  the  quadratus  femoris  the  small 
ascending  branch  of  the  internal  circumflex  artery  is  often 
to  be  observed,  while  deep  in  the  interval  between  this  muscle 
and  the  inferior  gemellus  lies  the  tendon  of  the  obturator 
externus  muscle.  _  . 

At  the  lower  border  of  the  quadratus  lemons  another 
branch,  the  tra^isverse,  of  the  internal  circumflex  artery 
should  be  looked  for;  it  anastomoses  with  the  transverse 
branch  of  the  external  circumflex,  the  two  vessels  formmg 
a  more  or  less  complete  arterial  ring  round  the  shait  ol 
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the  femur,  immediately  below  the  small  trochanter.  If  the 
quadratus  femoris  be  cut  through  and  reflected,  this  latter 
bony  prominence  will  be  easily  recognised  with  the  tendon 
of  the  ilio-psoas  inserted  into  it.  Note  that  the  trochanter 
points  backwards  as  well  as  inwards. 

At  a  still  lower  level  an  artery  of  considerable  size,  the 
first  perforating  artery,  will  be  seen  appearing  through  the 
fibres  of  the  adductor  magnus  muscle  and  lying  directly  upon 
the  femur.  On  reaching  that  portion  of  the  gluteus  maximus 
which  is  inserted  into  the  gluteal  ridge  the  artery  divides 
into  two  branches,  ©ne  of  which  passes  onwards  through  the 
muscle,  while  the  other  passes  more  or  less  vertically  upwards 
under  cover  of  the  gluteus  maximus  as  originally  placed. 
Certain  arteries  of  the  buttock — viz.  the  gluteal,  sciatic, 
internal  circumflex  and  first  perforating  freely  anastomose 
under  cover  of  the  gluteus  maximus.  This  anastomosis  is 
of  considerable  importance  in  effecting  the  collateral  circula- 
tion rendered  necessary  after  ligation  of  the  external  iliac 
or  the  femoral  arteries. 

The  gluteus  medius  should  now  be  reflected  by  detaching 
it  from  the  dorsum  ilii.  This  is  best  effected  by  making 
a  curved  incision  with  its  convexity  upwards  through  the 
substance  of  the  muscle  just  below  its  upper  limit,  then  pass 
the  handle  of  the  scal|)el  between  the  muscle  and  the  bone 
and  so  separate  the  muscle  from  its  area  of  origin.  Tlie  pro- 
cedure should  be  executed  with  care  in  order  that  the  under- 
lying structures  may  not  be  harmed.  Its  nerve  of  supply 
comes  from  the  superior  gluteal  nerve  and  enters  it  on  its 
deep  surface  close  to  its  posterior  border. 

The  Gluteus  Medius  [m.  glutaeus  medius]  arises  from  the 
dorsum  ilii  between  the  iliac  crest  and  superior  curved  line 
above  and  the  middle  curved  line  below,  also  from  the  strona 
fascia  which  Hes  over  that  portion  of  the  muscle  which  is  un^ 
covered  by  the  gluteus  maximus.  Its  fibres  converge  towards 
its  tendon  of  insertion,  which  is  attached  to  the  diac^onal 
ridge  on  the  external  surface  of  the  great  trochanter  seiSirat- 
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ing  an  area  above  for  a  bursa  deep  to  the  gluteus  medius 
from  an  area  below  for  a  bursa  deep  to  the  gluteus  maxiuius. 
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Fig.  156.— Dissection  of  the  Right  Gluteal  Region. 

G  Med.  Gluteus  Medius.   G.Min.  Gluteus  Minimus.  /.M  lnfe^^^^^ 
Gluteal  Nerve,    ^^c.ij.  Small  S-t.c  Ne.je.  .i^^^^^^^^ 
Nerve.    G.Troch.  Great  Trochanter.    TJ'J^  iensoi  J asciffi 
Q.F.  Quadratus  Femons.     VJ:.  Vastus  ^xteinu^  ^ 
Circumflex  Artery  (Transverse  Branch).  ^^^^.^■^^/^'^"''yV  Tuber  Ischii. 
Hamstrings.     7. P. i^.   Inferior  "^al  Ne^ve^  Obturator  Internus 

JS.Gl.N.  Superior  Gluteal  Nerve. 
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When  it  is  noticed  how  directly  above  the  great 
trochanter  the  origin  of  the  gluteus  medius  is,  it  will 
easily  be  appreciated  that  this  muscle  must  act  as  a 
powerful  abductor  of  the  hip.  It  should  be  remembered, 
however,  in  thinking  out  the  actions  of  any  of  the  lower 
extremity  muscles,  that  when  the  foot  is  on  the  ground  the 
lower  attachment  acts  as  the  origin.  Doubtless,  the  usual 
action  of  this  muscle  is  to  lateralise  the  pelvis  in  walking, 
thus  bringing  the  centre  of  gravity  of  the  body  directly  over 
the  hip-joint  and  allowing  the  other  foot  to  be  lifted  off  the 
ground. 

On  turning  the  muscle  downward  the  bursa  above  men- 
tioned, between  it  and  the  great  trochanter,  should  be  looked 
for.  A  considerable  portion  of  the  dorsum  ilii  is  now 
exposed  as  well  as  the  gluteus  minimus,  which  hitherto 
has  been  completely  hidden  by  the  medius.  The  deep 
division  of  the  gluteal  artery  and  the  superior  gluteal  nerve 
are  now  exposed,  and  should  be  carefully  cleaned.  In  par- 
ticular the  anterior  fibres  of  the  gluteus  minimus  should 
be  closely  scrutinised,  for  passing  forward  between  them  is 
a  small  branch  of  the  superior  gluteal  nerve  which  enters 
the  tensor  fasciae  femoris  muscle  on  its  deep  surface. 

The  deep  division  of  the  Gluteal  artery  divides  into  an 
upper  and  a  lower  branch,  and  ends  in  anastomoses  along 
the  anterior  border  of  the  ilium  (Fig.  156). 

The  Gluteus  Minimus  [m.  glutceus  minimus]  arises  from 
the  dorsum  ilii  between  the  middle  curved  line  above  and 
the  inferior  curved  Hne  below.  Its  fibres  converge  to  the 
tendon  of  insertion,  which  passes  over  the  great  trochanter, 
a  bursa  intervening,  and  gains  attachment  to  the  anterior 
surface  of  that  process. 

It  should  be  divided  in  a  manner  similar  to  that  in  which 
the  gluteus  medius  was  treated.    On  turning  it  down  the 
aforementioned  bursa  should  be  looked  for.   By  the  reflexion 
of  the  muscle  the  capsiole  of  the  hip-joint  will  be  exposed 
This  should  be  carefully  cleaned,  when  it  will  be  noticed  that 
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its  upper  portion  is,  from  tlie  posterior  aspect,  much  thicker 
than  the  lower  portion,  a  condition  to  some  extent  attribut- 
able to  the  fact  that  with  the  upper  portion  is  blended  the 
so-called  reflected  head  of  the  rectus  femoris  muscle,  the 
head  passing  forwards  from  its  origin  immediately  above 
the  acetabulum  to  join  at  a  right  angle  the  straight  head 
which  descends  from  the  anterior  inferior  iliac  spine.  The 
lower  portion  of  the  capsule  posteriorly  should  be  closely 
observed,  for,  with  the  exception  of  a  small  portion  anteriorly 
where  the  capsule  is  not  infrequently  absent,  allowing  the 
synovial  membrane  to  protrude   as   a  bursa  under  the 
ilio-psoas,  it  is  the  weakest  portion  of  the  capsule,  and  is 
the  part  which  is  almost  invariably  rent  by  the  head  of 
the  femur  in  dislocation  of  the  hip.    Further,  it  is  on  the 
posterior  aspect  of  the  capsule  that  the  circular  fibres,  the 
so-called  zomdar  band,  are  most  evident.    Attached  to 
the  body  of  the  ischium  just  below  and  behind  the  aceta- 
bulum, they  pass  forward  as  a  distinct  band  to  be  finally 
lost  among  the  other  fibres  of  the  capsule.    If _  the  nerve 
to  the  quadratus  femoris  be  again  examined,  it  may  be 
now  possible  to  trace  a  branch  from  it  to  the  capsule  of 

the  joint.  •     -n  u 

In  exposing  the  joint  the  tensor  fascvx,  femoQ^is  will  be 
seen.  It  rises  from  the  anterior  two  inches  of  the  iliac  crest, 
and  is  inserted  into  the  iUo-tibial  band. 

Before  leaving  the  gluteal  region  it  will  be  well  to  take 
special  notice  of  three  points  concerning  which  mistakes 
are  often  made  in  the  examination  room.  The  first  is  that 
the  origin  of  the  semi-membranosus  must  be  sought  deep 
to  that  of  the  other  two  hamstrings. 

The  second  is  that  the  shiny  aponeurosis  on  the  outer 
side  of  the  thigh,  exposed  when  the  gluteus  maximus  is 
reflected,  is  the  origin  of  the  vastus  externus  and  not  the 

ilio-tibial  band. 

.  The  third  point  is  that  the  adductor  magnus  appears  m 
the  gluteal  region  on  both  sides  of  the  hamstrings. 
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THE  POPLITEAL  SPACE 

After  tiie  dissection  of  the  buttock,  it  is  convenient  to  pass 
to  the  study  of  the  popliteal  space,  the  boundaries  of  which 
are  kept  in  position  by  the  unreflected  skin  of  the  back  of 
the  thiofh  above  and  of  the  back  of  the  calf  below.  The 
space  is  in  reality  an  inter-muscular  cleft  between  the  ham- 
string muscles  above  and  the  calf  muscles  below.  It  is 
occupied  by  the  popliteal  vessels  and  nerves,  surrounded  by 
a  considerable  amount  of  fatty  areolar  tissue,  in  Avhich  a  few 
lymphatic  nodes  may  be  found. 

Superficial  Anatomy 

Before  reflecting  the  skin  of  the  region  note  that  in  the 
undissected  state  the  surface  is  slightly  convex  so  long  as  the 
knee  is  extended,  whereas  in  the  dissected  state  the  space 
will  be  found  to  be  deeply  cupped.  A  well-marked  trans- 
verse crease  should  also  be  noticed;  it  is  situated  some  dis- 
tance above  the  line  of  the  knee-joint.  On  either  side  of  the 
space  the  hamstring  tendons  can  be  readily  felt — on  the  out- 
side the  tendon  of  the  biceps,  on  the  inside  the  tendon  of  the 
semi-tendinosus  superficial,  and  that  of  the  semi-mem branosus 
deep.  These  tendoos  can  be  most  readily  felt  in  one's  own 
leg,  and  can  be  rendered  very  distinct  by  flexing  the  knee. 
Immediately  to  the  inner  side  of  the  tendon  of  the  biceps, 
and  close  to  the  head  of  the  fibula,  the  external  popliteal 
nerve  can  be  rolled  between  the  finger  and  the  underlying 
bone. 

Dissection. — Make  a  median  incision  through  the  skin 
covering  the  space  beginning  and  ending  a  hand's-breadth 
above  and  below  the  level  of  the  knee-joint.  At  the  ex- 
termities  of  this  incision  make  transverse  incisions  from  the 
inner  to  the  outer  border  of  the  limb.  Reflect  the  skin  care- 
fully inward  and  outward.    In  the  upper  half  of  the  space  a 
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few  small  twigs  should  be  looked  for  in  the  superficial  fascia 
near  the  middle  line  ;  they  are  derived  from  the  small  sciatic 
nerve.  In  the  lower  half  of  the  space  the  small  sciatic  nerve 
itself  will  be  found  in  the  superficial  fascia  near  the  middle 
line,  having  pierced  the  deep  fascia  immediately  below  the 
line  of  the  knee-joint.  The  External  Saphenous  Vein  [v. 
saphena  parva],  which  lies  in  the  same  region,  will  often 
serve  as  a  useful  guide  to  the  nerve.  At  or  near  the  spot 
where  the  small  sciatic  nerve  pierces  the  deep  fascia  to 
become  subcutaneous,  the  external  saphenous  vein,  ceasing 
to  be  subcutaneous,  sinks  through  the  deep  fascia  to  join 
the  popliteal  vein. 

In  many  cases,  however,  the  vein  does  not  end  as  here 
described,  but  is  traceable  for  a  variable  distance  in  the 
superficial  fascia  of  the  back  of  the  thigh.  A  few  small 
arterial  twigs  will  be  seen  piercing  the  deep  fascia  and  rami- 
fying in  the  superficial  fascia  covering  the  space. 

Remove  the  superficial  fascia  while  retaining  the  vessels 
and  nerves,  thereby  exposing  the  dense  popliteal  fascia, 
the  fibres  of  which  run  in  different  directions  but  on  the 
whole  transversely.  It  is  this  fascia  which  keeps  the  boun- 
daries of  the  space  together,  and  which  accounts  for  the 
convexity  of  the  surface  in  the  undissected  state. 

Cut  through  the  popliteal  fascia  in  the  median  line  of  the 
limb  and  turn  it  aside,  thereby  exposmg  the  fatty  areolar 
tissue  in  Avhich  the  vessels  and  nerves  lie. 

Lying  close  to  the  inner  side  of  the  tendon  of  the  biceps 
is  the  External  Popliteal  nerve  [n.  perona3US  communis], 
which  should  first  be  found.  To  the  inner  side  of  this, 
lying  almost  in  the  mid  line  of  the  limb,  the  Internal 
Popliteal  nerve  [n.  tibialis]  should  next  be  identified.  Now 
clean  the  two  popliteal  nerves  from  above  downward,  taking 
every  precaution  not  to  cut  their  branches.  It  is  not  a  bad 
plan  to  place  a  pair  of  forceps  under  the  upper  part  of  the 
nerve,  thereby  raising  it  and  making  its  branches  more 
evident.    Any  small  arteries  met  in  the  dissection  should  be 


Fig.  157. — Dissectiok  oi<'  thk  Left  Popliteal  Space. 


P. F.  Popliteal  Vein.  Biceps.  iJ.P.iV.  External  Popliteal  Nerve. 
I.P.N.  Internal  Popliteal  Nerve.  S.E.A.  Superior  External  Articular 
Artery.  PI.  Plantaris.  E.C.  Cutaneous  Branches  of  External  Popliteal 
Norve.  C.Fib.  Communicans  Fibularis  Nerve.  S.A.  Sural  Artery. 
E.G.  Outer  Head  of  Gastrocnemius.  S.M.  Semi-niembranosus.  S.T. 
Semi-tendinosus.  Gr.  Gracilis.  S.Sc.N.  Small  Sciatic  Nerve.  P. A. 
Popliteal  Artery.  Sar.  Sartorins.  S.I. A.  Superior  Internal  Articular 
Artery.  C.Tib.  Communicans  Tibialis  Nerve.  31. Br.  Muscular  Branches 
of  Internal  Popliteal  Nerve.    I.G.  Internal  Head  of  Gastrocnemius. 
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cleaned  and  preserved;  the  smaller  veins  may  be  cut  and 
removed. 

The  external  popliteal  nerve  lies  in  its  whole  course 
within  the  space  along  the  inner  border  of  the  biceps.  It 
leaves  the  space  by  winding  round  the  neck  of  the  fibula, 
lying  directly  on  the  bone,  covered  to  some  extent  by  the 
upper  fibres  of  the  peroneus  longus  muscle.  The  branches 
which  it  gives  off  in  its  course  are  cutaneous  and  articular. 
The  former  are  represented  by  two  nerves,  one  of  which,  the 
Ramus  GoTnmunicans  Fihularis  [ramus  anastomoticus  pero- 
nseus],  arises  from  the  external  popliteal  about  the  level  of 
the  knee-joint  and  passes  downwards  and  slightly  inwards, 
lying  on  the  plantaris  and  the  outer  head  of  the  gastroc- 
nemius ;  the  other,  an  unnamed  branch,  to  the  skin  of  the 
upper,  outer,  and  anterior  portion  of  the  leg,  either  arises 
in  common  with  the  ramus  communicans  fibularis  or  in 
close  proximity  to  it.  The  articular  branches  are  three  in 
number — upper,  lower,  and  recurrent — and  require  great  care 
to  display.  The  first  runs  outward  deep  to  the  biceps  tendon 
above  the  external  condyle;  the  second  in  a  similar  direc- 
tion, but  at  a  lower  level,  deep  to  the  external  lateral  liga- 
ment— an  attempt  should  be  made  to  find  the  small  branch 
given  by  this  last  nerve  to  the  superior  tibio-fibular  joint — 
while  the  third,  which  springs  from  the  nerve  as  it  lies  on 
the  neck  of  the  fibula  deep  to  the  peroneus  longus,  should 
not  be  looked  for  at  the  present  stage,  as  it  will  be  more 
convenient  to  discover  it  later. 

The  Internal  Popliteal  Nerve  [n.  tibialis]  runs  vertically 
through  the  pophieal  space  from  its  upper  to  its  lower 
angle.  Deep  to  it  are  the  popliteal  vessels.  Its  branches 
are  cutaneous,  articular,  and  muscular.  The  cutaneous 
branch,  the  Ramus  communicans  tibialis  [n.  cutaneus 
surae  medialis]  will  be  found  descending  in  the  furrow 
between  the  two  heads  of  the  gastrocnemius.  Its  union 
with  the  ramus  communicans  fibularis  and  its  final  dis- 
tribution will  be  seen  later.     The  articular  branches  are 
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upper,  lower,  and  azygos ;  the  first  two  pass  round  the  inner 
side  of  the  hmb,  the  higher  above  the  internal  condyle,  the 


Fig.  158. — Horizontal  Section  through  the  Left  Thigh  at  the 
Level  of  the  Condyles  op  the  Femur.    (Traced  with  the 

DiAGRAPH.) 

P.Pat. B.  Prepatellar  Burste.  Lig.Mucos.  Ligamentum  Mucosum 
rising  up  between  those  parts  of  the  Articular  Surfaces  which  are  not, 
at  the  time,  in  contact.  Syn.Cav.  Synovial  Cavity,  showing  the  fringing 
of  the  Synovial  Membrane.  A.Gr.L.  Anterior  Crucial  Ligament.  P.Cr.L. 
Posterior  Crucial  Ligament.  I.L.L.  Internal  Lateral  Ligament.  E.L.L. 
Long  External  Lateral  Ligament.  Sart.  Sartorius.  I.Sa'pJi.V.  &  N. 
Internal  Saphenous  Vein  and  Nerve.  Gr.  Gracilis.  S.M.  Semi-mem- 
branosus.  S.T.  Semi-tendinosus.  I.Gast.  Inner  Head  of  Gastroc- 
nemms.  O.Gast.  Outer  Head  of  Gastrocnemius.  Pop.A.  Popliteal 
Artery.  Pof.V.  Popliteal  Vein.  I.Pop.N.  Internal  Popliteal  Nerve. 
E.Pop.N.  External  Popliteal  Nerve.    Bi.  Biceps.    Pop.  Popliteal. 

loAver  along  the  oblique  upper  border  of  a  deep-lying  muscle, 
the  popliteus.    The  azygos  articular  nerve  passes  directly  to 
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the  joint,  piercing  the  posterior  ligament  near  its  central 
point. 

The  muscular  branches  supply  the  inner  and  outer  heads 
of  the  gastrocnemius,  the  plantaris,  soleus,  and  popliteus 
muscles;  the  branches  to  all  except  the  last-named  arise 
close  together,  and  are  easily  traced  to  their  destination. 
The  branch  to  the  popliteus,  on  the  other  hand,  can  only  at 
present  be  traced  to  the  lower  border  of  that  muscle  round 
which  it  may  be  seen  to  wind. 

In  addition  to  the  two  popliteal  nerves,  another  nerve  is 
usually  to  be  found  deep  in  the  popliteal  space;  it  is  the 
geniculate  branch  of  the  obturator  nerve.  Look  for  it  in  the 
upper  part  of  the  space  immediately  to  the  inner  side  of 
the  popliteal  artery,  the  deeper  of  the  two  large  vessels  lying 
under  cover  of  the  internal  popliteal  nerve.  The  branch,  if 
traced  upwards,  will  be  seen  entering  the  space  by  piercing 
the  fibres  of  the  adductor  magnus  muscle,  while,  if  traced 
downwards,  it  will  be  seen  to  pierce  the  posterior  ligament 
of  the  knee-joint. 

Now  turn  to  the  blood  vessels,  viz.  the  Popliteal  artery 
and  vein.  The  latter  is  the  more  superficial,  and  may  be 
traced  first.  It  will  be  seen  to  receive  lateral  tributaries,  a 
small  median  vein  from  the  knee-joint  and  the  large  ex- 
ternal saphenous  vein  already  noted.  Deep  to  the  vein  and 
in  close  contact  with  it  throughout  its  course  lies  the 
popliteal  artery,  many  branches  of  which  have  been  met 
already  in  tracing  the  distribution  of  the  nerves.  The  artery 
enters  the  space  at  its  upper  and  inner  part  by  passing 
through  an  opening  in  the  adductor  magnus  muscle ;  it  then 
inclines  outwards  to  lie  between  the  two  condyles  of  the 
femur,  from  which  situation  it  descends  vertically,  passmg 
under  cover  of  the  gastrocnemius  and  soleus.  The  artery 
gives  off  various  muscular  and  cutaneous  twigs,  and  in  addi- 
tion certain  articular  branches  which  arc  closely  associated  m 
their  course  with  the  three  articular  branches  of  the  internal 
popliteal  nerve  and  the  upper  and  lower  articular  branches 
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of  the  external  popliteal.    The  muscular  branches  supply 
the  superficial  calf  muscles,  and  are  known  as  sural  arteries. 
In  the  removal  of  the  fatty  tissue,  in  which  these  struc- 


FiG.  159. — Transverse  Section  of  the  Left  Leg  through 
THE  Knee-joint.   (Traced  with  a  Dioptogeaph.) 

Lig.Pat.  Ligamentum  Patellse.  Lig.Mucos.  Fat  in  the  Ligamentum 
Mucosum.  A.Cruc.Lig.  Anterior  Crucial  Ligament.  I.Sem.C.  In- 
ternal Semilunar  Cartilage.  E.Sem.C.  External  Semilunar  Cartilage. 
I.Lat.Lig.  Internal  Lateral  Ligament.  E.Lat.Lig.  Long  External 
Lateral  Ligament.  Sart.  Sartorius.  B.  Bursa.  L.Saph.V.  Long 
Saphenous  Vein.  I.Saph.N.  Long  Saphenous  Nerve.  Semimem.  Semi- 
membranosus. Gr.  Gracilis.  S.Ten.  Semi-tendinosus.  I.GaM.  Inner 
Head  of  Gastrocnemius.  E.Gast.  External  Head  of  Gastrocnemius. 
Pop. A.  Popliteal  Artery.  Pop.V.  Popliteal  Vein.  I.Pop.N.  Internal 
Popliteal  Nerve.  E.Pop.N.  External  Popliteal  Nerve.  Plant.  Plantaris. 
Bi.  Biceps.    Pop.  Popliteus.    I.Tib. B.  Ilio-tibial  Band. 

tures  are  embedded,  groups  of  lymph  nodes  will  in  many 
cases  be  met.  There  is  usually  one  group  lying  upon  the 
posterior  ligament  of  the  joint  receiving  the  lymphatics  from 
the  inside  of  the  articulation,  another  group  lies  along  the 
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vessels,  and  there  is  usually  one  node  in  relation  to  the 
external  saphenous  vein  just  after  it  has  pierced  the  deep 
fascia. 

It  is  of  surgical  importance  to  notice  that  the  popliteal 
artery  does  not  lie  in  contact  with  the  popliteal  surface  of 
the  femur,  but  is  separated  from  it  by  half  an  inch  of  fat. 

The  structures  within  the  space  having  been  dissected 
out,  it  is  now  advisable  to  clean  its  boundaries.  The  ham- 
string muscles  should  first  be  cleaned,  but  only  so  far  as 
they  form  the  boundaries  of  the  space.  It  is  not  convenient 
to  carry  the  dissection  beyond  these  limits  at  present. 

In  cleaning  the  semi-membranosus  muscle  and  in  tracing 
it  to  its  insertion  into  the  groove  at  the  back  of  the  inner 
tuberosity  of  the  tibia,  the  tendon  of  the  muscle  will  in  most 
cases  be  seen  to  be  separated  from  the  bone  by  a  well-de- 
veloped bursa  which  may  communicate  with  one  lower  down, 
common  to  the  semi-membranosus  and  inner  head  of  the 
gastrocnemius. 

Deep  to  the  inner  hamstrings  will  be  seen  the  Adductor 
Magnus  muscle  and  tendon,  both  of  which  should  be  care- 
fully cleaned,  the  opening  between  the  two,  through  which 
the  popliteal  vessels  enter  the  space,  being  defined.  An 
examination  of  the  outer  hamstring  (biceps)  will  show  that 
it  possesses  two  heads,  one  of  which— the  long— is  com- 
posed of  vertical  fibres  descending  from  the  tuber  ischii,  the 
other — the  short— of  fibres  passing  obliquely  downwards  and 
outwards  from  the  linea  aspera  and  external  supra-condylar 
ridge  of  the  femur  to  join  the  deep  aspect  of  the  common 
tendon  of  insertion.  Between  the  adductor  magnus  inter- 
nally and  the  short  head  of  the  biceps  externally  a  triangular 
portion  of  the  femur  is  left  almost  uncovered  by  muscle— 
the  so-called  popliteal  surface. 

The  lower  boundary  of  the  popliteal  space  on  the  mside 
is  formed  by  the  inner  head  of  the  Qastrocnemius,  which 
arises  from  the  upper  and  back  part  of  the  internal  condyle, 
just  below  the  adductor  tubercle  of  the  femur. 
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Deep  to  this  origin  of  the  inner  head  of  the  gastrocnemius 
hes  a  bursa  which  frequently  communicates  Avith  the  knee- 
joint  (see  Fig.  159). 

The  outer  head  arises  from  a  pit  on  the  outer  surface  of 
the  external  condyle  and  from  the  adjacent  portion  of  the 
popliteal  surface.  In  its  tendon  of  origin  a  sesamoid  fibro- 
cartilage  is  occasionally  present.  Above  and  to  the  inner 
side  of  the  outer  head  of  the  muscle  the  small  fleshy  belly 
of  the  Plantaris  is  usually  to  be  seen  arising  from  the 
popliteal  surface  of  the  femur.  In  a  considerable  number  of 
cases,  however,  it  is  absent. 

The  upper  portion  of  the  Soleus  should  next  be  exposed 
by  separating  gently  with  the  handle  of  a  scalpel  the  two 
fleshy  heads  of  the  gastrocnemius  and  looking  in  the  interval 
between  them,  when  its  arched  tendinous  upper  border  will 
be  observed.  Next  with  the  finger  hook  the  popliteal  vessels 
and  the  internal  popliteal  nerve  to  the  inner  side,  thereby 
exposing  much  fat,  the  posterior  ligament  of  the  knee-joint, 
and  the  popliteus  muscle — the  latter  covered  by  a  dense 
fascia.  The  soleus,  popliteus,  and  the  capsule  of  the  knee- 
joint  will  be  much  better  studied  later. 

BACK  OF  THE  THIGH 

Make  a  median  incision  through  the  skin  which  has  been 
left  on  the  back  of  the  thigh,  and  reflect  it  carefully  to  either 
side.  A  diligent  search  should  now  be  made  in  the  superficial 
fascia  for  branches  of  the  small  sciatic  nerve.  The  search  is 
aided  by  pulling  upon  tlie  small  sciatic  where  it  has  been 
exposed  already  in  the  regions  of  the  buttock  and  popliteal 
space.  The  branches  are  particularly  found  near  the  middle 
line.  They  are  reinforced  on  the  outer  side  by  the  posterior 
branches  of  the  external  cutaneous  nerve.  The  superficial 
fascia  may  now  be  removed,  and  the  dense  deep  fascia  (fascia 
lata)  binding  the  structures  together  exposed.  Divide  this 
latter  fascia,  thereby  exposing  the  hamstring  muscles  in 
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their  whole  course  with  the  Great  Sciatic  Nerve  [n.  ischia- 
dicus],  which  suppHes  them.  This  nerve  should  be  noted 
passing  down  from  the  buttock,  lying  michvay  between 
the  great  trochanter  and  the  ischial  tuberosity,  first  to  the 
outer  side  and  then  deep  to  the  biceps  muscle.  As  a  rule, 
half-way  down  the  thigh  it  divides  into  the  internal  and 
external  popliteal  nerves ;  before  this,  however,  it  has  given 
off  the  branches  of  supply  to  the  two  heads  of  the  biceps,  to 
the  semi-tendinosus,  semi-membranosus,  and  to  that  portion 
of  the  adductor  magnus  muscle  which  arises  from  the  tuber 
ischii.  The  nerves  will  be  found  in  the  process  of  cleaning 
the  muscles,  and  as  a  rule  two  nerves  will  be  seen  to  enter 
the  semi-tendinosus,  one  above  and  one  below  the  tendinous 
intersection. 

The  origin  of  the  hamstring  muscles  has  already  been 
seen  and  noted  in  the  dissection  of  the  buttock,  but  their 
exact  attachment  and  relationships  to  each  other  may  be 
now  more  clearly  determined.  On  cleaning  the  tendons  of 
origin  it  will  be  seen  that  the  long  head  of  the  hicej^s  and  the 
semi-tendinosus  have  a  common  tendon,  which  is  attached  to 
the  inner  portion  of  the  posterior  surface  of  the  tuber  ischii, 
while  the  semi-memhranosus  arises  from  the  outer  portion  of 
that  surface.  After  a  course  of  one  or  two  inches  the  biceps 
and  semi-tendinosus  separate,  the  one  passing  outwards,  the 
other  inwards.  The  tendon  of  the  semi-membranosus  passes 
inwards  under  cover  of  the  common  tendon — it  has  the 
characteristic  shape  of  a  hollow-ground  razor  with  its  edge 
inward,  the  semi-tendinosus  lying  in  the  hollow.  The  mus- 
cular bellies  of  the  hamstring  muscles  should  now  be  cleaned 
down  to  their  tendons  of  insertion.  In  this  procedure  a 
distinct  tendinous  intersection  will  be  observed  in  the  sub- 
stance of  the  semi-tendinosus  muscle.  The  long  head  of  the 
biceps  will  be  seen  to  be  joined  on  its  inner  side  by  the  short 
head,  which,  arising  from  the  external  supra-condylar  ridge 
on  the  femur,  passes  downwards  and  outwards  to  join  the 
tendon  of  insertion.    When  these  muscles  have  been  cleaned 
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and  separated,  a  complete  view  will  be  obtained  of  the  great 
sciatic  nerve  lying  in  this  region  on  the  adductor  magnus 
muscle  and  supplying  the  muscles  mentioned  (see  Fig.  164). 
The  posterior  surface  of  the  adductor  magnus  must  next 


Fig.  160. — Transverre  Section  through  the  Left  Thigh  at  the 
Level  of  the  Third  and  Lowest  Quarters  op  the  Femur. 
(Traced  with  a  DioPTOGKAPir.) 

Bed.  Rectus.  V.E.  Vastus  Externus.  V.I.  Vastus  Internus. 
Cr.  Crureus.  I.Saph.N.  Internal  Saphenous  Nerve.  Sar.  Sartorius. 
A.M.  Adductor  Magnus.  L.Saph.V.  Long  Saphenous  Vein.  6r. 
Gracilis.  S.M.  Semi-niembranosus.  S.T.  Semi-tendinosus.  S.Sc.N. 
Small  Sciatic  Nerve.  GKSc.N.  Great  Sciatic  Nerve.  Bi.  Biceps.  Bi\ 
Short  Head  of  Biceps.  S.F.V.  Superficial  Femoral  Vein.  S.F.A.  Super- 
ficial Femoral  Artery.    Jl.Tib.B<^.  Ilio-tibial  Band. 

be  cleaned.  Its  upper  border  lies  immediately  below  the 
quadratus  femoris,  its  outer  border  is  attached  to  the  back 
of  the  femur  below  this  muscle,  to  the  linea  aspera,  to  the 
upper  part  of  the  internal  supra-condylar  ridge,  and  to  the 
adductor  tubercle.  Between  the  last  two  portions  of  its 
attachment  is  a  wide  gap— "the  opening  in  the  adductor 
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magnus  " — through  which  the  femoral  artery  enters  the  pop- 
liteal space  to  become  the  popliteal  artery,  and  the  popHteal 
vein  leaves  the  space  (see  Fig.  160).  The  inner  border  of  the 
adductor  magnus  passes  downwards  and  outwards  from 
the  tuber  ischii  to  the  adductor  tubercle.  The  attachment 
of  the  adductor  magnus  to  the  back  of  the  femur  and  linea 
aspera  is  interrupted  at  four  points  for  the  passage  through 
the  muscle  of  the  four  'perforating  arteries  and  correspond- 
ing veins.  These  vessels  lie  directly  upon  the  bone,  and  are 
preserved  by  tendinous  arches  from  compression  by  the 
muscular  fibres.  The  fact  that  they  He  upon  the  bone  pre- 
vents them  from  being  mistaken  for  purely  muscular  twigs 
of  variable  position  and  importance.  The  four  perforating 
arteries  are  not  always  found.  Sometimes  only  one  or  two 
are  present. 

The  buttock,  back  of  thigh,  and  popliteal  space  should 
now  be  painted  over  with  vaseline  or  with  carbolic  acid  and 
glycerine,  the  skin  replaced  and  stitched  in  position.  In 
this  way  the  parts  will  be  preserved  for  future  reference. 


THE  FRONT  OF  THE  THIGH 

Superficial  ^Tiatom^/.— Identify  by  touch  the  spine  of 
the  pubis  and  the  anterior  superior  iUac  spine.  Stretching 
between  them  a  more  or  less  distinct  fibrous  cord,  shghtly 
convex  downwards,  may  be  felt-the  ligament  of  Poupart 
[lig.  inguinale],  which  on  this  aspect  is  taken  as  the  dividing 
line  between  the  abdomen  and  thigh.  • 

The  spine  of  the  pubis  is  a  most  important  landmark  m 
the  diagnosis  of  hernia;  it  is  not  always  easily  felt,  particu- 
larly in  the  male,  because  the  spermatic  cord  hes  directly  m 

front  of  it.  .  .     -  .   r  n 

A  useful  means  of  determining  its  position  is  to  follow  up 
the  tendon  of  the  adductor  longus,  always  easily  felt,  to  its 
attachment,  or  else  to  invaginate  the  scrotuni  from  behmd 
until  the  external  abdominal  ring  in  the  abdommal  wall  is 
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reached,  remembering  that  the  outer  pillar  of  this  ring  is 
attached  to  the  spine  of  the  pubis.  The  spine  is  almost 
exactly  an  inch  from  the  mid  line  of  the  top  of  the  sym- 
physis pubis. 

In  front  of  the  knee  the  patella  can  be  felt  with  the  liga- 
mentum  patellse  below  it.  On  each  side  of  the  latter  the 
outline  of  the  knee-joint  may  be  made  out,  especially  if  it  be 
slightly  moved  ;  notice  that  the  lower  edge  of  the  patella 
corresponds  to  the  line  of  the  joint. 

The  contours  of  the  inner  and  outer  sides  of  the  thigh 
differ  a  good  deal ;  on  the  outer  side  there  is  a  slight  con- 
vexity above  corresponding  to  the  gluteus  medius,  then  a 
depression  superficial  to  the  great  trochanter ;  below  that  a 
long,  slight  convexity  formed  by  the  vastus  externus,  but 
as  the  patella  is  approached,  this  fades  away  into  a  flattening 
or  even  a  slight  concavity.  It  is  here  that  the  ilio-tibial  band 
may  be  felt. 

On  the  inner  side,  just  above  the  patella,  is  a  rather 
marked  bulging  caused  by  vastus  internus  and  sartorius, 
while  above  the  middle  of  the  thigh  the  adductor  mass 
makes  its  characteristic  convexity. 

Below  Poupart's  ligament,  and  more  to  the  inner  than 
the  outer  side  of  the  median  line  of  the  limb,  a  somewhat 
triangular  depression  can  be  felt,  of  which  Poupart's  ligament 
forms  the  base.  This  depression,  which  occupies  the  upper 
third  of  the  front  of  the  thigh,  corresponds  to  a  well-marked 
space  in  the  dissected  limb  known  as  Scarpa's  triangle. 

Dissection.— Make  an  incision  along  the  whole  length 
of  Poupart's  ligament  if  this  has  not  already  been  made  by 
the  dissector  of  the  abdomen.    From  the  extremities  of  this 
line  make  two  vertical  incisions  to  the  level  of  the  knee 
and  reflect  downwards  the  large  flap  so  circumscribed. 

The  Superficial  Fascia  now  exposed  should  be  carefully 
examined  for  subcutaneous  vessels  and  nerves.  It  will  be 
convenient  to  begin  with  the  veins,  readily  recognisable  by 
their  colour.    The  largest  vein  is  the  Internal  or  Lona 

VOL.  I.  2  A  ^ 


-Ing]  N. 

SE  V 

—  SpC. 
SEP  V 

-I  I  N. 

,1  SC  V 

-E  SC  V 
I  S  V 
I.CN  1. 
MCN. 
-IC  N  2 


-PB 


-IS.N 


EPN 


Fig.  161.— Superficial  Stroctores 
IN  Front  of  Lower  Limb. 

E.C.N.  1,  E.C.N.  2.  Anterior  Divi- 
sion of   External  Cutaneous  Nerve. 

0.  C.N.  Genito-crural  Nerve.  Ingl.N. 
Inguinal  Group  of  Lymph  Nodes  with 
Superficial  Circumflex  Iliac  Vessels  sup- 
plying them.  S.E.V.  Superficial  Epi- 
gastric Vessels.  Sp.C.  Spermatic 
Cord.  S.E.P.V.  Superficial  External 
Pudic  Vessels.  I.I.N.  Ilio-inguinal 
Nerve.  I.S.C.V.  Posterior  Saphenous 
(Internal  Saphenous  Collateral)  Vein. 
E.S.C.V.  Anterior  Saphenous  (Exter- 
nal Saphenous  Collateral)  Vein.  I.S.  V. 
Internal  Saphenous  Vein.    I.G.N.  1, 

1.  C.N.  2.  Internal  Cutaneous  Nerve. 
M.C.N.  Middle  Cutaneous  Nerve.  P.B. 
Patellar  Branch  of  Long  Saphenous 
Nerve.  I.S.N.  Long  (Internal)  Sa- 
phenous Nerve.  E.P.N.  Cutaneous 
Branches  of  External  Pophteal  Nerve. 
M.C.N.  Musculo  -  cutaneous  Norve. 
D.V.A.  Dorsal  Venous  Arch.  E.S.N. 
Short  (External)  Saphenous  Nerve. 
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Saphenous,  and  will  be  found  passing  upwards  and  slightly 
forwards  from  the  inner  side  of  the  knee  to  end  by  piercing 
the  deep  fascia  through  a  large  but  somewhat  indistinct 
opening — the  Saphenous  Opening — the  centre  of  which  is 
about  an  inch  and  a  half  below  and  external  to  the  pubic 
spine.  Entering  the  long  saphenous  vein  from  below,  there 
will  be  usually  seen  two  large  tributaries,  one  from  the 
antero-external  aspect  of  the  thigh— the  anterior  saphenous 
— the  other  from  the  postero-internal  aspect — the  posterior 
saphenous.  The  position  of  the  internal  saphenous  vein  and 
its  relation  to  these  two  tributaries  should  be  carefully  noted, 
for  the  vein  is  not  infrequently  ligatured,  or  a  portion  of  it 
excised,  in  the  treatment  of  varicose  veins.  Entering  the 
vein  from  above  are  three  small  veins,  the  superficial  external 
pudic  [v.  pudenda  externa  superficialis],  the  superficial  epi- 
gastric, and  the  superficial  circumflex  iliac,  from  within 
outward.  The  veins  should  be  merely  exposed,  as  it  is  not 
advisable  to  clean  them  thoroughly  until  the  other  structures 
are  identified.  With  the  three  above-named  tributaries  of 
the  internal  saphenous  vein  the  student  will  have  no  difE- 
culty  in  recognising  small  corresponding  arteries — the  super- 
ficial external  pudic,  the  superficial  epigastric,  and  the 
superficial  circumflex  iliac.  At  a  lower  level  and  on  a 
deeper  plane  than  the  first  of  these  arteries,  another  may  be 
seen  close  to  the  inner  Hmit  of  the  area  exposed ;  it  is  the 
deep  external  pudic  artery  [a.  pudenda  externa  profunda]. 

A  more  difficult  task  faces  the  student  in  the  dissection 
of  the  superficial  nerves,  since  not  only  are  they  small,  but 
are  liable  to^  be  mistaken  for  lymphatic  vessels  or  strands  of 
fascia.  It  is  clearly  important  that  he  should  know  the 
exact  spot  in  which  to  look  for  the  particular  nerves. 

^  The  Ilio-inguinal  nerve  Avill  be  found  close  to  the  pubic 
spine,  and  to  the  outer  side  of  the  spermatic  cord,  which  is 
usually  exposed  at  the  upper  and  inner  angle  of  the  dissec- 
tion. It  is  distributed  to  the  skin  of  the  scrotum  and  root 
of  the  penis  in  the  male  as  well  as  to  that  part  of  the  skin  of 
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the  thigh  in  contact  with  the  genitaha.    In  the  female  it 
suppUes  the  labium  majus. 

The  crural  branch  of  the  Genito-crv/ral  Nerve  [N.  genito- 
femoralis]  is  to  be  found  immediately  external  to  the  femoral 
artery,  which  latter  vessel  can  be  readily  felt  by  pressure  with 
the  finger  at  a  point  midway  between  the  anterior  superior 
iliac  spine  and  the  symphysis  pubis.  Having  identified  the 
artery,  make  a  vertical  incision  in  the  superficial  fascia  two 
inches  in  length  along  the  course  of  the  artery,  beginning  at 
Poupart's  ligament.  Tease  the  superficial  fascia  in  the  line 
of  the  incision,  and  keep  a  sharp  look  out  for  fine  nerve  fila- 
ments, which,  when  found,  will  lead  to  the  main  trunk  lying 
on  the  outer  side  of  the  femoral  artery  (Fig.  161). 

The  iliac  branch  of  the  Eio-hypogastric  nerve  frequently 
supplies  a  small  area  of  skin  on  the  front  of  the  thigh,  a  little 
below  the  anterior  superior  iliac  spine.  The  superficial  fascia 
in  this  region  should  be  therefore  examined  for  a  few  fine 
twigs  from  this  source. 

The  lower  two-thirds  of  the  front  of  the  thigh  are  supphed 
by  the  Internal,  Middle,  and  External  Cutaneous  Nerves, 
which  are  joined  in  the  region  of  the  patella  by  the  patellar 
branch  of  the  long  saphenous  nerve.    The  main  branch,  or 
anterior  division  of  the  Internal  Cutaneous  Ne'n)e  [rami 
cutanei  anteriores  nervi  femoralis],  in  this  region  will  be 
found  piercing  the  deep  fascia  at  the  junction  of  the  upper 
two-thirds  with  the  lower  third  of  the  thigh,  at  the  inner 
border  of  the  sartorius  muscle.     In  the  superficial  fascia 
above  this  point,  however,  a  few  small  additional  twigs  from 
this  nerve  may  be  found  if  careful  search  is  made.  The 
posterior  division  of  the  External  Cutaneous  Nerve  [n. 
cutaneus  femoris  laterahs]  has  already  been  sought  in  the 
dissection  of  the  buttock.    The  anterior  division  pierces  the 
deep  fascia  about  four  inches  below  the  anterior  superior 
iliac  spine.    The  Middle  Cutaneous  Nerve  is,  as  a  rule,  repre- 
sented by  two  well-marked  branches,  which  descend  verti- 
cally an  inch  or  so  apart,  close  to  the  median  axis  of  the 
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limb.  They  usually  pierce  the  deep  fascia  about  five  inches 
below  Poupart's  ligament.  In  finding  these  nerves  the  inci- 
sions into  the  superficial  fascia  should  be  made  in  the  line  of 
the  nerves,  viz.  vertically. 

The  patellar  branch  of  the  long  Saphenous  Nerve  may  be 
recognised  by  the  fact  that,  to  become  cutaneous,  it  usually 
pierces  the  lower  part  of  the  sartorius  muscle.  If  the  nerves 
just  mentioned,  viz.  the  anterior  divisions  of  the  internal 
and  external  cutaneous  nerves,  the  middle  cutaneous  nerve, 
and  the  patellar  branch  of  the  long  saphenous  nerve,  be 
traced  to  their  termination,  they  will  be  found  to  form  a 
delicate  plexus  in  front  of  the  patella — the  so-called  Patellar 
Plexus  (see  Fig.  161). 

The  Lymphatic  Vessels  and  Nodes  should  next  be  ex- 
amined. No  doubt  many  of  the  lymphatic  vessels  will  have 
been  met  in  the  dissection  of  the  superficial  nerves.  They 
are  found  in  all  parts  of  the  superficial  fascia,  and  are 
traceable  to  the  Superficial  Inguinal  Nodes  or  Glands 
[lympho-glandulse  subinguinales],  which  are  arranged  more 
or  less  uniformly  around  the  saphenous  opening. 

These  nodes  are  usually  divided  into  a  horizontal  and  a 
vertical  group ;  the  former  lie  just  below  Poupart's  ligament 
and  are  from  two  to  five  in  number.  They  drain  the  skin  of 
the  genital  organs,  the  lower  part  of  the  abdomen  and  the 
buttock,  while  the  vertical  set  usually  forms  two  parallel 
rows,  one  large  node  being  almost  invariably  found  between 
the  internal  and  anterior  saphenous  veins.  These  drain  the 
lower  extremity,  and  are  so  constantly  to  be  felt  through  the 
skm  that  they  are  used  by  many  surgeons  as  guides  to  the 
saphenous  vein. 

The  superficial  fascia  may  now  be  removed,  preservino-  as 
far  as  possible  the  superficial  vessels  and  nerves. 

The  deep  fascia  now  exposed  is  remarkable  for  its  tendi- 
nous nature  ;  it  is  known  as  the  Fascia  Lata,  and  it  surrounds 
the  thigh  in  its  whole  circumference  like  a  tight -fitting 
sleeve.   It  has  a  number  of  small  apertures  for  the  vessels 
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and  nerves,  and  one  large  aperture,  the  Saphenoiis  opening 
[fossa  ovalis],  for  the  long  or  internal  saphenous  vein. 


A..S  7. 


IS  V, 

Fig.  162.— The  Saphenous  Opening. 

PLiq  Poupart's  Ligament.  EM. A.  External  Iliac  Artery.  E.n.V. 
External  Iliac  Vein.  Cr.C.  Arrow  passed  through  the  Crural  Ciinal. 
S.C.  Superior  Oornu  of  Falciform  Edge.  I.C.  Interior  Cornu  of  Falci- 
form Edge.  Gimb.Lig.  Gimbernat's  Ligament.  ^p.P  Spine  of  Fubis. 
CFV  Common  Femoral  Vein.  A.S.  V.  Anterior  Saphenous  Vein, 
PSV  Posterior  Saphenous  Vein.    I.S.V.  Internal  Saphenous  Vem. 
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This  opening,  as  ah-eady  stated,  has  its  centre  an  inch  or  so 
below  and  external  to  the  pubic  spine.  It  is  somewhat 
crescentic  in  shape,  the  concavity  of  the  crescent  being 
directed  inward  and  the  horns  being  situated  above  and 
below.  The  opening  is  to  some  extent  obscured  until  a  thin 
fascia  which  covers  it — the  cribriform  fascia— has  been  re- 
moved. Passing  through  the  opening,  in  addition  to  the 
internal  saphenous  vein,  are  a  few  small  blood-vessels  and  a 
number  of  lymphatics.  The  opening  is  of  great  practical 
importance,  for  through  it  a  femoral  hernia  passes  on  its  way 
to  the  surface  (see  Fig.  162). 

Through  the  deep  fascia  the  boundaries  of  the  triangular 
depression — Scarpa's  triangle  [trigonum  femorale] — will  now 
be  seen.  The  base  is  formed  by  the  ligament  of  Poupart ;  the 
apex  is  below  and  internal.  From  the  apex  there  passes, 
upward  and  inward,  the  inner  border  of  the  adductor  longus, 
and  upward  and  obliquely  outward,  the  inner  border  of  the 
sartorius.  The  deep  fascia  should  now  be  incised  along  the 
boundary  lines  of  this  triangle  and  removed,  care  being  taken 
to  preserve  the  subcutaneous  structures  already  dissected. 
In  this  way  Scarpa's  triangle  will  be  opened  up  and  its  con- 
tents readily  found.  In  all  regions  identification  of  the 
separate  structures  should  precede  their  complete  dissection, 
and  this  is  particularly  true  in  this  instance. 

The  long  saphenous  vein  will  be  the  best  guide  to  the 
common  femoral  vein  into  which  it  opens.  As  soon  as  this 
latter  vein  has  been  identified,  take  one  of  the  superficial 
arteries,  and,  by  following  it,  the  common  femoral  artery  will 
be  found.  Next  take  the  middle  cutaneous  nerve,  and  by 
tracing  it  upwards  the  anterior  crural  nerve,  lying  to  the 
outside  of  the  femoral  artery,  will  be  reached. 

An  effort  should  now  be  made  to  find  the  nerve  to  the 
Pectineus,  for  if  it  is  not  found  now  it  is  liable  to  be  cut  in 
the  further  dissection  of  the  part.  Gently  insinuate  a  finger 
of  one  hand  to  the  outer  side  of  the  femoral  artery  and  pull 
that  vessel  inwards,  while  with  a  finger  of  the  other  hand  the 
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anterior  crural  nerve  is  pulled  outwards.  If  the  interval 
between  these  two  structures  is  now  looked  at,  a  fair-sized 
nerve  should  be  seen,  descending  downwards  and  inwards 
from  the  anterior  crural  nerve  and  disappearing  deep  to  the 
femoral  artery,  or  between  it  and  a  large  branch — the  deep 
femoral. 

Having  found  this  nerve,  the  dissector  may  now  pass  to 
the  systematic  dissection  of  the  space.  As  the  nerves  are 
most  liable  to  injury,  it  is  well  to  begin  Avith  them. 

The  ilio-inguinal,  genito-crural,  and  external  cutaneous 
nerves  have  been  found  already;  they  therefore  only  need 
careful  reflecting. 

The  branches  of  the  Anterior  Crural  Nerve  [N.  femoris] 
must  next  be  followed.  Of  these  the  nerve  to  the  pectineus 
has  been  already  exposed,  as  well  as  the  internal  and  middle 
cutaneous  nerves.  The  last  of  these  is  in  no  danger  of  being 
cut,  but  the  internal  cutaneous  may  be,  unless  it  be  re- 
membered that  it  passes  downwards  and  inwards  from  its 
origin  to  cross  the  femoral  artery,  it  being  the  only  nerve 
crossing  that  artery  in  Scarpa's  triangle. 

In  tracing  the  branches  of  the  anterior  crural  nerve  it  is 
not  a  bad  plan  to  pass  a  pencil  or  a  piece  of  wood  deep  to 
the  trunk  of  the  nerve  as  it  appears  under  Poupart's  liga- 
ment, thereby  putting  it  upon  the  stretch. 

The  nerve  to  the  scvrtorms  should  be  found  next.  It  may 
be  a  direct  and  separate  branch  from  the  anterior  crural,  or, 
which  is  more  frequent,  it  may  be  in  a  common  sheath  with 
the  outer  of  the  two  middle  cutaneous  nerves. 

In  some  cases  the  branches  of  the  anterior  crural  nerve 
will  be  seen  to  be  divided  into  a  superHcial  and  a  deep  set  by 
an  artery— the  external  circumflex  or  one  of  its  branches. 
In  such  a  case  the  superficial  branches  will  be  the  internal 
and  middle  cutaneous  nerves,  and  the  nerves  to  the  sartorms 
and  pectineus  (see  p.  378). 

The  deep  branches  will  be  seen  passing  downwards,  to 
disappear  deep  to  the  sartorius  muscle;  some  of  them  enter 
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the  large  muscular  mass  on  the  front  of  the  thigh,  the 
quadriceps  extensor.  Their  destination  will  be  fully  dis- 
played later. 

The  position  of  the  nerves  being  carefully  borne  in  mind, 
clean  the  floor  of  the  triangle  from  without  inwards,  noticing 
that  in  this  direction  its  floor  is  formed  by  the  iliacus,  psoas, 
pectineus,  and  adductor  longus. 

Sometimes  the  edges  of  the  adductor  longus  and  pecti- 
neus do  not  touch,  in  which  case  the  adductor  brevis  is  seen 
between  them,  but  on  a  deeper  plane.  In  cleaning  the 
surface  of  this  muscle  care  must  be  taken  not  to  injure  the 
anterior  division  of  the  obturator  nerve,  which  lies  verti- 
cally in  front  of  (superficial  to)  it  (see  Fig.  163). 

When  the  inner  and  lower  border  of  the  triangle  is  reached 
a  small  branch  of  the  obturator  nerve  should  be  looked  for, 
appearing  from  under  cover  of  the  adductor  longus,  and  dis- 
appearing deep  to  the  sartorius  to  join  the  suhsartorial 

A  number  of  large  arteries  will  now  be  seen.  The 
Common  Femoral  has  already  been  noticed  as  the  continua- 
tion of  the  external  iliac.  Abduct  the  thi^h  a  little  and 
rotate  it  outwards,  then  stretch  a  piece  of  string  from  the 
point  midway  between  the  anterior  superior  iliac  spine  and 
symphysis  pubis  to  the  back  of  the  inner  condyle.  This 
line  corresponds  to  the  common  and  superficial  femoral 
arteries  in  the  upper  two-thirds  of  the  thigh. 

The  bifurcation  of  the  common  femoral  is  1|  to  2  inches 
bel  ow  Poupart's  ligament,  after  which  the  superficial  and  deep 
femoral  arteries  must  be  studied.  The  Superficial  Femoral 
arterij  continues  the  line  of  the  common  femoral,  down  to 
the  apex  of  Scarpa's  triangle,  and  gives  off  no  branches  of 
any  importance  in  the  triangle. 

The  Deep  Femoral  artery  [Profunda  femoris]  is  equal  in 
size  to  the  superficial;  it  ruus  at  first  downwards  and  out- 
wards for  about  an  inch  and  then  gives  oft'  its  external 
circumflex  branch,  after  which  it  changes  its  direction  and 
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Fig  163.— Dissection  of  Scarpa's  Triangle, 


8  C.I.  A.  and  V.  Superficial  Circumflex  Iliac  Artery  and  Vein.  G.C.N. 
Genito-crural  Nerve.  S.Ep.A.  and  V.  Superficial  Epij^astric  Artery 
and  Vein.  I.Ing.N.  Ilio-inguinal  Nerve.  Sp.C.  Spermatic  Cord. 
S.E.Pud.A.  Superficial  External  Pudic  Ai'tery.  D.E.Pud.A.  Deep  Ex- 
ternal Pudic  Artery.  C. Fern. A.  Common  Femoral  Artery.  Pect.  Pec- 
tineus  Obt  N.  Anterior  Division  of  Obturator  Nerve.  Ad.Br.  Adductor 
Brevis  Ad  L  Adductor  Longus.  I.Saph.V.  Internal  Saphenous  Vein. 
A  Savh  V  Anterior  Saphenous  Vein.  I.Culs.N.  Internal  Cutaneous 
Nerve  N.Vast.I.  Nerve  to  Vastus  Internus.  I.Saph.N.  Internal 
Saphenous  Nerve.  Sup.Fem.A.  Superficial  Femoral  Artery.  D.Fem.A. 
Deep  Femoral  Artery.  Ext.Circ.A.  External  Circumflex  Artery.  Hect 
Rectus  Femoris.  Sar.  Sartorius.  A.Cr.N.  Anterior  Crural  Nerve.  11. 
Iliacus.    Ext.Cut.N.  External  Cutaneous  Nerve. 
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runs  downwards,  backwards,  and  inwards,  passing  deep  to 
the  superficial  femoral. 


Fig.  164. — Transverse  Section  of  the  Left  Thigh  at  the  Junc- 
tion OP  the  Upper  and  Second  Quarter  op  the  Femur.  (Traced 

WITH  A  DiOPTOGRAPH.) 

E.C.N.  External  Cutaneous  Nerve.  D.E.C.A.  Descending  Branch 
of  External  CircumHex  Artery.  Red.  Rectus.  D.F.A.  Deep  Femoral 
Artery.  M.Cut.N.  Middle  Cutaneous  Nerve.  N.  V.I.  Nerve  to  Vastus 
Internus.  ;Sar.  Sartorius.  /.ASapA.iV.  Internal  Saphenous  Nerve.  A.S.V. 
Anterior  Saphenous  Vein.  S.F.V.  Superficial  Femoral  Vein.  I.Cut.N. 
Internal  Cutaneous  Nerve.  D.F.V.  Deep  Femoral  VeiH.  L.Saph.V. 
Long  Saphenous  Vein.  S.F.A.  Supeifieial  Femoral  Artery.  A.L.  Ad- 
ductor Longus.  Gr.  Gracihs.  A.Obt.N.  Anterior  Branch  of  Obturator 
Nerve.  P.Obt.N.  Posterior  Branch  of  Obturator  Nerve.  A.B.  Adductor 
Brevis.  A.M.  Adductor  Magnus.  S.M.  Semi-membranosus.  S.T. 
Semi-tendinosus.  Bi.  Biceps.  S.Sc.N.  Small  Sciatic  Nerve.  G.S'.N. 
Great  Sciatic  Nerve.  G.Max.  Gluteus  Maximus.  I.Tib.B.  Ilio-tibiai 
Band.    V.E.  Vastus  Externus.    Cr.  Crureus.    V.I.  Vastus  Internus. 

The  superficial  and  deep  femoral  arteries  are  separated  in 
Scarpa's  triangle  hj  the  superficial  and  deep  femoral  veins. 
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so  that  a  transverse  section  of  the  thigh  near  the  apex  of  the 
triangle  would  divide  first  the  superficial  femoral  artery,  then 
the  superficial  femoral  vein,  then  the  deep  femoral  vein,  and, 
deepest  of  all,  the  deep  femoral  artery. 

The  Internal  Circumflex  Artery  [A.  circuraflexa  femoris 
medialis]  will  be  found  rising  from  the  deep  femoral  on  its 
posterior  (deep)  surface,  close  to  its  commencement ;  it  pro- 
ceeds directly  backwards,  passing  through  the  floor  of  the 
triangle  between  the  pectineus  and  ilio-psoas.  Its  termina- 
tions, it  will  be  remembered,  were  seen  m  the  buttock,  the 
ascending  branch  appearing  at  the  upper,  the  transverse  at 
the  lower  border  of  the  Quadratus  Femoris.'  The  External 
Circumflex  Artery  [A.  circumflexa  femoris  lateralis],  on  the 
other  hand,  runs  outwards,  separating,  in  some  cases,  the 
branches  of  the  anterior  crural  nerve  into  superficial  and 
deep  sets,  and  leaves  the  triangle  by  passmg  under  cover  of 
the  sartorius.  It  usually  rises  below  the  origin  of  the  internal 
circumflex.  The  external  circumflex  artery  breaks  up  into 
three  branches  or  sets  of  branches :  (a)  an  ascending,  which 
ends  by  associating  itself  with  the  nerve  to  the  tensor 
fasciae  femoris;  (h)  a  transverse,  which  anastomoses  with 
the  corresponding  branch  of  the  internal  circumflex ;  and  (c) 
descending,  which  associates  itself  with  the  nerve  to  the 
vastus  externus.  Veins  corresponding  to  these  arteries  will 
be  found  opening  into  the  common  femoral  vein.  It  may  be 
further  noted  that,  while  the  common  femoral  vein  lies  to 
the  inner  side  of  its  artery  above,  it  tends  to  lie  more  and 
more  behind  the  artery  as  it  is  traced  downwards,  and  that 
after  the  deep  femoral  artery  has  also  passed  behind  the 
superficial  femoral  the  two  arteries  are  separated  from  each 
other  by  the  two  veins. 

Many  anatomists  prefer  to  describe  these  great  arteries 
differently.  Instead  of  speaking  of  a  common  femoral  trunk 
which  divides  into  two  terminal  branches,  superficial  and 
deep  femoral,  they  regard  the  common  and  superficial 
femoral  as  one  long  trunk— the  femoral  artery— which  gives 
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off  the  deep  femoral  as  a  branch.  In  deference  to  the  needs 
of  surgeons,  we  have  adhered  to  the  former  and  older  de- 
scription, but  the  latter  and  more  modern  is  valuable  in 
emphasising  the  fact  that  the  superficial  femoral  artery 
directly  continues  the  line  of  the  common  femoral. 

Two  or  three  Deep  Inguinal  Lymph  Nodes  lie  to  the  inner 
side  of  the  femoral  vein,  just  below  Poupart's  ligament.  In 
fact,  one  of  them  can  occasionally  be  seen  lying  in  the  loose 
areolar  tissue  deep  to  Poupart's  ligament,  in  the  crural  canal 
[canalis  femoralis].    The  latter  term  is  applied  to  a  small 
space  under  the  ligament  and  immediately  to  the  inner  side 
of  the  femoral  vein.    The  index  finger  can  be  readily  passed 
up  into  it,  as  it  is  only  occupied  by  loose  areolar  tissue  and 
the  above-mentioned  deep  inguinal  gland.    The  opening  is 
of  considerable  practical  importance,  for  through  it  a  femoral 
hernia  makes  its  way  out  of  the  abdominal  cavity  (see  Fig. 
162).    Its  boundaries,  therefore,  should  be  carefully  noted. 
They  are,  in  front,  Poupart's  hgament ;  behind,  the  pectineus 
covered  by  a  thick  fascia  continuous  with  the  portion  of 
fascia  lata  on  the  inner  side  of  the  saphenous  opening; 
internally,  the  sharp  edge  of  Gimhernat's  ligament  [lig. 
lacunarej;  externally,  the  femoral  vein.    In  operations  for 
the  return  of  the  hernia  into  the  abdominal  cavity  it  becomes 
necessary  to  enlarge  this  opening,  and  the  student  should 
observe  that  this  is  most  readily  done  by  cutting  inward 
through  Gimhernat's  ligament,  thereby  releasing  Potipan's 
ligament  and  allowing  the  opening  to  be  enlarged  in  both 
an  internal  and  anterior  direction.    On  no  account  should 
the  surgeon  cut  outwards,  for  if  he  does  he  must  inevitably 
cut  into  the  femoral  vein. 

Scarpa's  triangle  may  now  be  left,  although  the  parts 
underlying  its  floor  have  still  to  be  examined.  Note  at  this 
stage  that  the  floor  is  not  flat,  but  that  the  internal  part 
and  to  a  less  extent  the  external,  both  slope  backwards  to 
meet  at  an  angle  which  is  occupied  by  the  common  femoral 
vessels  (see  Fig.  164). 
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Make  a  transverse  incision  about  3  inches  long  through 
the  fascia  lata,  one  to  two  inches  below  the  apex  of  Scarpa's 
triangle,  thereby  keeping  a  band  of  fascia  lata  in  position. 
From  this  incision  carry  an  oblique  incision  downwards, 
following  the  line  of  the  sartorius  muscle  as  far  as  the  upper 
border  of  the  patella,  at  which  level  a  second  transverse 
incision  should  be  made.    Carefully  turn  the  fascia  inwards 
and  outwards,  preserving  the  cutaneous  nerves.    The  mus- 
cular fibres  of  the  Sartorius  will  now  be  distinctly  seen. 
Free  the  sartorius  along  its  outer  border  and  gently  pull  it 
inwards,  thereby  exposing  a  strong  process  of  the  fascia  lata 
— the  suhsartorial  fascia — which,  passing  from  the  extensor 
muscles  on  the  outside  to  the  adductor  muscles  on  the 
inside,  roofs  over  a  narrow  intermuscular  space  known  as 
Hunter's  Canal  [canalis  adductorius],  in  which  lie  the  super- 
ficial or  femoral  vessels  and  certain  branches  of  the  anterior 
crural  nerve.    It  is  by  incising  the  suhsartorial  fascia  that 
the  superficial  femoral  artery  is  reached  in  the  operation  of 
ligaturing  the  artery  in  Hunter's  Canal  (see  Fig.  165). 

Before  incising  this  fascia,  however,  the  student  should 
endeavour  to  expose  a  fine  sxibsartorial  nerve  plexus,  which 
lies  immediately  deep  to  the  sartorius,  and  is  formed  of 
branches  from  the  obturator,  long  saphenous,  and  internal 
cutaneous  nerves.  The  easiest  branch  to  find  is  the  one 
already  mentioned,  derived  from  the  obturator  nerve,  and 
the  guide  to  it  is  the  inner  border  of  the  adductor  longus 
muscle.  Search  should  therefore  be  made  along  that  line 
if  the  nerve  has  not  already  been  observed  in  the  dissection 
of  Scarpa's  triangle.  The  nerve  once  found  will  lead  the 
dissector  down  to  the  plexus.  Now  incise  the  suhsartorial 
fascia,  so  directing  the  incision  that  the  nerves  forming  the 
plexus,  and  particularly  the  twig  from  the  long  saphenous 
nerve, 'escape  injury.  Hunters  Canal,  as  already  defined,  is 
now  opened,  and  its  contents  and  boundaries  can  be  studied. 
The  most  superficial  structure  is  the  long  saplienous  nerve, 
which  will  be  seen  crossing  the  artery  from  without  inwards 
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and  giving  off  the  small  twig  to  the  subscartorial  plexus.  To 
the  outer  side  of  the  long  saphenous  nerve  is  another  nerve 
of  somewhat  similar  size — the  nerve  to  the  vastus  internus 
muscle — into  which  it  sinks  on  its  internal  aspect. 

Lastly,  if  these  nerves  with  the  underlying  vessels  be 
pulled  outwards,  thereby  exposing  the  anterior  surface  of 
the  adductor  magnus  muscle,  a  small  nerve  may  be  seen  de- 
scending on  that  surface  of  the  muscle  and  making  for  the 
inner  aspect  of  the  femoral  vessels.  It  is  the  Geniculate 
branch  of  the  Obturator  nerve,  already  traced  to  its  destina- 
tion in  the  dissection  of  the  popliteal  space. 

The  nerves  having  been  found,  the  dissector  may  proceed 
more  boldly  with  regard  to  the  other  contents.  Clean  the 
superficial  femoral  artery  within  the  limits  of  the  space. 
Only  one  branch — the  anastomotica  magna — will,  as  a  rule, 
be  seen  to  spring  from  it ;  it  quickly  divides  into  a  superficial 
and  a  deep  division,  the  former  associating  itself  with  the  long 
saphenous  nerve,  the  latter  with  the  nerve  to  the  vastus 
internus.  Behind  the  artery  lies  the  superficial  femoral  vein, 
which  receives  an  anastomotic  tributary  corresponding  to  the 
anastomotica  magna  artery.  Now  clean  the  walls  of  the 
canal,  thereby  exposing  the  fibres  of  the  vastus  internus  on 
the  outside,  on  the  inside,  the  adductors  longus  and  mag- 
nus, which  blend  closely  below.  The  femoral  vessels  pass 
downwards  and  inwards,  leaving  the  canal  and  entering  the 
popliteal  space  through  the  opening  in  the  adductor  magnus. 
In  this  transit  they  may  be  accompanied  by  the  geniculate 
branch  of  the  obturator  nerve,  though  this,  in  many  cases, 
pierces  the  muscle  at  a  higher  level. 

The  two  regions  of  Scarpa's  triangle  and  Hunter's  canal 
having  now  been  separately  studied,  the  remaining  band  of 
fascia  lata  holding  the  parts  in  position  may  be  cut  through 
and  the  two  spaces  joined.  By  this  procedure  it  will  be 
possible  to  obtain  an  extensive  view  of  the  structures  on  the 
front  of  the  thigh. 

Clean  the  whole  of  the  anterior  surface  of  the  Adductor 
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Longus  from  its  origin  to  its  insertion.  Note  that  it  arises  by 
a  flattened  tendon  from  the  body  of  the  pubis,  below  the 
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Fig.  165. — Transverse  Section  through  the  Left  Thigh  at  the 
Middle  op  the  Femur.   (Traced  with  a  Uioptogbai  u.) 

V.E.  Vastus  Externus.  Cr.  Crureus.  V.I.  "Vastus  luteruus.  Red. 
Rectus.  I.Saph.N.  Internal  Saphenous  Nerve.  Sar.  Sartorius.  S.F.A. 
Superficial  Femoral  Artery.  S.F.  V.  Superficial  Femoral  Vein.  L.Saph.  V. 
Long  or  Internal  Saphenous  Vein.  A.L.  Adductor  Longus.  A.M. 
Adductor  Magnus.  Gr.  Gracilis.  S.M.  Semi-membranosus.  S.T.  Semi- 
tendinosus.  Bi.  Biceps.  S.Sc.N.  Small  Sciatic  Nerve.  G.Sc.N.  Great 
Sciatic  Nerve.  Bi.'.  Short  Head  of  Biceps.  I.Tib.B'K  Ilio-tibial  Band. 
D.F.A.  Deep  Femoral  Artery  and  Veins. 

pubic  spine,  and  about  half  an  inch  from  the  median  line. 
Its  fibres  spread  out  into  a  relatively  broad  musculiu'  sheet, 
which  is  inserted  into  the  inner  lip  of  the  linea  aspera  of  the 
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femur.    With  the  handle  of  the  scalpel  free  the  muscle,  just 
below  its  tendon  of  origin,  from  underlying  structures,  and 
divide  it,  turning  the  muscle  downwards,  when  its  nerve  of 
supply,  sinking  into  its  deep  surface,  will  be  apparent.  Clean 
the  deep  surface  of  the  muscle,  preserving  its  nerves  and  any 
accompanying  vascular  structures.     The  muscle  which  is 
exposed  by  this  reflexion  of  the  adductor  longus  is  the 
adductor  brevis,  the  anterior  surface  of  which  is  covered 
with  fat,  in  which  lie  the  anterior  division  of  the  Obturator 
Nerve,  and  the  branches  derived  therefrom  to  the  adductor 
longus,  adductor  brevis,  adductor  gracilis,  femoral  artery, 
subsartorial  plexus,  and  the  hip-joint.    With  care  most  of 
these  branches  are  readily  found.   Also  lying  on  the  anterior 
surface  of  the  adductor  brevis  will  be  seen  the  deep  femoral 
artery  [a.  profunda  femoris],  with  its  accompanying  vein. 
Several  branches  will  be  observed  to  spring  from  this  artery, 
some  of  which  pass  to  adjacent  muscles,  whilst  others,  lying 
directly  on  the  bone,  disappear  through  fibrous  arches'  deve- 
loped in  the  substance  of  the  adductor  brevis  and  adductor 
magnus  muscles  at  their  insertion.  These  arteries,  from  their 
course,  have  received  the  name  of  perforating  arteries,  and 
they  are  usually  three  or,  if  the  termination  of  the  pro- 
funda artery  be  included,  four  in  number.    Next  clean  the 
anterior  surface  of  the  adductor  brevis  from  origin  to  insertion 
Note  that  it  arises  from  the  body  of  the  pubis^'and  the  upper 
portion  of  the  pubic  arch.    Its  origin  from  the  body  of  the 
pubis  IS  slightly  farther  from  the  middle  line  than  is  that  of 
the  adductor  longus.    It  passes  outwards  to  be  inserted  into 
the  Imea  aspera  above  and  behind  the  adductor  longus  reach- 
ing almost  as  high  as  the  small  trochanter.    Now  treat  the 
adductor  brevis  m  a  similar  manner  to  that  adopted  with  the 
adductor  longus,  viz.  separate  it  near  its  origin  from  under- 
lying structures,  divide  it,  and  turn  it  downward.    In  doin? 
this  a  branch  from  the  deep  division  of  the  obturator  nerve 
may  be  found  entering  its  deep  surface.   By  the  reflexion  of 
this  muscle  the  adductor  magnus  wiU  be  fully  exposed,  with 
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the  dee})  division  of  ihe  Obturator  Nerve  lying  in  front  of  it. 
From  this  division  are  derived  the  branches  to  the  adductor 
magnus,  the  genicuhxte  branch  already  mentioned,  and  a 
branch  to  the  obturator  externus.  This  last  branch  is  not 
at  present  exposed,  lying,  as  it  does,  deep  to  the  obturator 
externus  muscle.  Clean  the  Addicctor  Magnus  from  origin  to 
insertion,  and  note  that  it  arises  from  the  pubic  arch  and  the 
outer  part  of  the  inferior  surface  of  the  tuber  ischii,  and  that 
it  is  inserted  into  the  femur  along  a  line  -which,  beginning 
above,  close  to  the  gluteal  ridge,  passes  down  to  the  upper  part 
of  the  internal  supra-condylar  ridge,  from  whence  it  runs,  by 
means  of  a  fibrous  arch,  to  the  adductor  tubercle.  The  upper 
border  of  the  muscle  should  be  very  carefully  defined,  as  it 
lies  in  close  proximity  to  the  lower  border  of  the  obturator 
externus,  the  origin  of  which,  from  the  external  surface  of 
the  obturator  membrane,  may  be  exposed  by  dividing  the 
pectineus.  After  this  its  tendon  should  be  traced  behind  the 
neck  of  the  femur  to  the  digital  fossa. 

By  the  above  dissection  a  narrow  strap-like  muscle,  the 
Adductor  Gracilis,  will  have  been  exposed,  descending  verti- 
cally along  the  inner  aspect  of  the  thigh.  It  arises  from  the 
body  of  the  pubis  and  the  pubic  arch  to  the  median  side  of 
the  adductor  brevis.  Its  insertion  will  be  seen  later.  A  nerve 
has  been  already  traced  to  it  from  the  superficial  division  of 
the  obturator. 

The  origin  of  the  Sartorius  muscle  must  next  be  examined. 
It  arises  from  the  anterior  superior  iliac  spine,  and  from  the 
anterior  border  of  the  ilium,  a  little  below  the  spine.  The 
muscle  should  be  divided  about  its  middle,  and  turned 
upAvards  and  downwards. 

The  Quadriceps  Extensor  Cruris  muscle  is  now  exposed, 
and  should  be  carefully  cleaned.  In  this  procedure  it  is  best  to 
beo'in  by  following  the  branches  of  the  anterior  crural  nerve 
to°the  different  divisions  of  the  muscle.  The  quadriceps 
extensor  consists  of  four  more  or  less  separate  portions  :  the 
rectus  femoris,  vastus  externus,  vastus  iuternus,  and  crureus. 
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The  Uedus  FemoHs  is  the  most  superficial  portion  lying  be- 
tween the  two  vasti  and  hiding  Irom  view  the  crureus.  It  is 
the  only  portion  which  arises  from  the  innominate  bone,  and 
it  therefore  acts  as  a  flexor  of  the  hip-joint  as  well  as  an 
extensor  of  the  knee.  The  rectus  arises  by  two  heads — the 
straight  head  from  the  anterior  inferior  iliac  spine,  the 
reflected  head  from  the  dorsum  ilii  above  the  acetabulum, 
where,  as  already  noticed,  its  fibres  are  closely  incorporated 
with  the  capsular  fibres  of  the  hip-joint.  Its  nerve  comes 
from  the  deep  division  of  the  anterior  crural,  and  from  it  a 
twig  to  the  front  of  the  hip-joint  may  possibly  be  traced. 
The  muscle  passes  downwards  to  form  the  superficial  part 
of  the  central  portion  of  the  quadriceps  extensor  insertion. 
The  muscular  mass  to  the  outer  and  inner  side  of  the 
rectus  is  formed  of  the  vastus  externus  [v.  lateralis]  and 
vastus  internus  [v.  medialis]  muscles.  Free  the  rectus 
femoris  from  the  underlying  muscular  substance  and,  at 
the  junction  of  the  upper  and  middle  thirds  of  the  thigh, 
cut  it  through,  and  turn  the  lower  part  down.  The  Vastus 
Externus  portion  of  the  muscle  should  be  now  examined ; 
at  its  upper  origin  it  is  distinct  from  the  neighbouring 
parts  of  the  common  muscular  mass,  arising  from  the  upper 
part  of  the  spiral  line  of  the  femur,  the  base  of  the  great 
trochanter,  the  gluteal  ridge  in  front  of  the  gluteus  maximus, 
and  a  part  of  the  linea  aspera.  The  descending  branch  of 
the  external  circumflex  artery,  accompanied  by  the  nerve 
to  the  vastus  externus,  forms  a  good  guide  to  the  line 
of  separation  between  that  muscle  and  the  crureus.  The 
separation  between  the  vastus  internus  and  crureus  [vastus 
intermedius]  is  nowhere  distinct,  but  an  attempt  should  be 
made  to  find  the  line  of  union.  It  lies  along  the  rounded 
border  of  the  femur,  between  the  anterior  and  internal  sur- 
faces. If  the  common  muscular  mass  is  carefully  cleaned,  it 
is  in  many  cases  possible  to  distinguish  a  difference  in  the 
direction  of  the  fibres  along  the  line,  the  fibres  of  the  crureus 
portion  running  vertically,  while  those  of  the  vastus  internus 
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run  obliquely  downwards  and  forwards.  Help  in  discrimi- 
nating betAveen  the  two  parts  is  also  often  furnished  by  a 
long  slender  nerve  which  runs  along  the  Hne  of  division.  It 
is  a  branch  to  a  few  muscular  fibres  which  have  become 
delaminated  from  the  deep  surface  of  the  crureus  and  are 
known  as  the  subcrureus,  which  muscle  will  be  seen  later. 
In  many  cases  the  vastus  internus  and  crureus  will  be  found 
to  be  so  united  that  no  separation  is  possible — other  than  an 
artificial  one.  If  the  natural  line  of  separation  has  been 
found,  it  will  be  seen  that  the  vastus  internus  does  not  arise 
from  the  internal  surface  of  the  femur,  but  merely  lies  upon 
it;  the  crureus,  on  the  other  hand,  arises  from  both  the 
anterior  and  external  surfaces  of  the  bone.  The  vastus 
internus  arises  from  the  lower  three-quarters  of  the  spiral 
line,  the  inner  lip  of  the  linea  aspera,  and  the  tendon  of  the 
adductor  magnus. 

It  should  be  here  noted  that  the  fibres  of  the  vastus 
internus  reach  lower  down  than  do  those  of  the  vastus 
externus,  and  that  some  of  them  have  a  direct  insertion  into 
the  inner  border  of  the  patella.  This  arrangement  of  vasti 
muscles  explains  the  difference  which  is  to  be  observed 
between  the  inner  and  outer  side  of  the  limb  in  this  region 
in  the  living  subject.  From  the  lower  borders  of  both 
vasti  muscles  a  strong  fibrous  expansion  is  given  to  the  cap- 
sule of  the  knee-joint,  to  which  the  names  external  and 
internal  lateral  patellar  ligaments  have  been  applied.  The 
branch  from  the  anterior  crural  nerve  to  the  vastus  internus 
should  be  carefully  dissected.  It  will  be  seen  to  break  up 
into  a  number  of  smaller  branches  which  enter  the  internal 
surface  of  the  muscle  at  various  levels.  One  or  other  of  the 
lower  branches  can  be  traced  through  the  muscle  to  the 
knee-joint.  The  nerve  and  its  branches  are  accompanied  by 
the  deep  division  of  the  anastomotica  magna  artery. 

The  crureus  muscle  [vastus  intermedins]  arises  from  the 
anterior  and  external  surfaces  of  the  shaft  of  the  femur  in  its 
upper  two-thirds,  and  ends  by  forming  the  deep  central  por- 
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tion  of  the  quadriceps  extensor  tendon.  It  is  supplied  by 
two  or  three  nerves  -which  pierce  its  anterior  surface;  the 
innermost  of  these  sends  a  long  slender  branch,  to  which 
reference  has  already  been  made,  down  along  the  line  of 
separation  between  the  crureus  and  vastus  internus.  It  is 
the  nerve  to  the  subcrureus,  and  should  not  be  traced  farther 
until  that  muscle  is  exposed.  Make  a  vertical  median 
incision  through  the  crureus  right  down  to  the  bone,  and 
turn  the  two  parts  aside.  It  will  now  be  noticed  that  the 
muscle  rises  by  a  series,  usually  five,  of  transverse  fleshy 
bars  separated  by  loose  connective  tissue. 

Below  the  origin  of  the  crureus  the  subcrureus  is  seen. 
It  consists  of  three  or  four  thin  laminse,  which  arise  one 
above  the  other  from  the  anterior  surface  of  the  shaft  of  the 
femur  below  the  origin  of  the  crureus.  It  is  inserted  into 
the  upper  part  of  the  synovial  membrane  of  the  knee-joint. 
The  nerve  to  the  subcrureus  should  now  be  followed,  when 
it  Avill^  be  seen  to  supply  both  the  muscle  and  the  adjacent 
synovial  membrane. 

The  Hip-joint 

It  is  now  convenient  to  examine  the  hip-joint;  after 
which  the  Hmb  may  be  removed  from  the  trunk.  Cut 
through  the  various  muscles  covering  the  joint  and  reflect 
them  upward  and  downward.  In  reflecting  the  ilio-psoas 
muscle  a  distinct  bursa  is  usually  seen,  which  in  many  cases 
will  be  found  to  communicate  directly  with  the  cavity  of  the 
joint.  Further,  the  reflected  head  of  the  rectus  femoris  and 
the  tendon  of  the  gluteus  minimus  are  more  or  less  incor- 
porated with  the  capsule  of  the  joint.  Having  cleared  away 
surroundmg  structures,  the  student  should  now  clean  the 
capsule,  in  which  procedure  considerable  assistance  will  be 
obtamed  by  altering  from  time  to  time  the  position  of  the 
hmb.  The  capsule  consists  of  fibres  which  pass  from  the 
circumference  of  the  acetabulum  above  to  the  spiral  line  of 
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the  femur  below  and  in  front,  and  to  an  inch  internal  to  the 
inter-trochanteric  line  below  and  behind.  The  strongest 
portion  is  in  front,  and  is  formed  by  a  band  which,  descend- 
ing from  the  region  of  the  anterior  inferior  iUac  spine, 
spreads  out  below,  and  is  attached  to  the  spiral  line  as  low 
as  the  level  of  the  lesser  trochanter.  It  is  called  the  Rio- 
femoral  ligament,  and  is  very  seldom  torn  in  any  dislocation 
of  the  joint.    Two  other  thickened  bands  should  be  looked 


Fig!  166.— Hip-joint  from  in  Front. 

R.F.  Kectus  Femoris.  I.F.Lig.  Ilio-femoral  Ligament.  P.F.Lij. 
Pubo-femoral  Ligament.  C.  True  Capsule.  B.  Bursa  deep  to  Psoas 
communicating  with  J oint. 

for;  the  ischio-femoral  at  the  upper  and  back  part  of  the 
capsule,  concentrating  its  fibres  on  the  digital  fossa,  and  the 
imho-femoral  at  the  lower  part.  This  last  band  is  attached 
to  the  pubis  below  the  ilio-pectineal  eminence  and  runs  to 
the  femur  in  front  of  the  lesser  trochanter.  The  Aveakest 
portion  of  the  capsule,  on  the  other  hand,  is  below  and 
behind,  and  it  is  through  this  part  that  the  head  of  the 
femur  almost  invariably  passes  in  dislocations.  The  limb 
should  be  manipulated  so  as  to  bring  the  head  of  the  bone 
forcibly  against  this  portion  of  the  capsule,  the  thinness  of 
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which  will  then  become  evident.  Now  open  the  joint  by  a 
vertical   iEcision    through  the  anterior  half  of  the  capsule. 

This  will  show  the  real  thickness  of  the  ilio-femoral  liga- 
ment, which  is  greater  at  times  than  that  of  the  tendo 
Achillis.  If  the  ligament  is  followed  towards  the  femur 
between  the  finger  and  thumb,  it  will  usually  be  felt  to 
divide  into  an  upper  and  lower  thickened  part  diverging  like 


Fig.  167.-^Hip-joint  from  Behind. 


Isch.Fem.L.  Ischio-femoral  Ligament.    C.  Zonular  Fibres  of  Capsule. 
O.E.  Bare  Surface  of  Neck  for  Obturator  Externus  Muscle. 

the  limbs  of  a  Y.  For  this  reason  it  is  often  known  as  the 
"  Y-shaped  ligament." 

On  looking  into  the  interior  a  more  or  less  cylindrical 
band,  the  ligamentum  teres,  will  be  observed  passing  from 
the  bottom  of  the  acetabulum  to  a  pit  on  the  head  of  the 
femur.  This  ligament  is  usually  torn  in  any  dislocation. 
By  a  vertical  sweep  of  the  knife  through  the  posterior  half 
of  the  capsule  complete  the  circular  incision,  divide  the  liga- 
mentum teres  near  its  femoral  attachment  and  remove  the 
limb.  If  the  inside  of  the  femoral  half  of  the  capsule  be 
examined,  its  fibres  will  be  seen  to  be  reflected  along  the 
neck  of  the  femur  from  their  attachment  in  the  form  of 
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fibrous  bands,  the  retinacula.  These  bands  contain  blood 
vessels,  and  play  an  important  part  in  conveying  blood  to 
the  intra-capsular  portion  of  the  femur.  If  the  cut  surface  of 
the  ligamentum  teres  be  examined,  a  small  branch  of  the  in- 
ternal circumflex  or  obturator  artery  will  be  noticed,  an  im- 
portant source  of  vascular  supply  to  the  head  of  the  femur. 


Fig.  168.— Diagram  op  the  Inside  of  the  Left  Hip-joist  with 

THE  MdSCLES  in  CONTAOT  WITH  THE  CAPSULE. 

n  F  Lig.  Ilio-femoral  Ligament  in  Section.  Isch.F.Lig.  Ischio -femoral 
liigament  in  Section.  P.F.Lig.  Pubo-femoral  Ligament.  ThXJ.  Tlim 
Capsule.    Tr.Lig.  Transverse  Ligament.    L.Ter.  Ligamentum  Teres. 

/.  C.Av  Branch  from  Internal  Circumflex  Artery. 
Now  turn  to  the  acetabular  half  of  the  capsule.  The  aceta- 
bulum is  clearly  divisible  into  cartilaginous  and  non-cartila 
ginous  regions ;  the  former  is  horse-shoe  shaped  and  encloses 
the  latter,  which  is  occupied  by  a  pad  of  fat.  Immediately 
around  this  pad  the  ligamentum  teres,  which  here  is  flattened 
and  spread  out,  acquires  an  attachment  to  the  crescentic 
margin  separating  the  articular  from  the  non-articular  area  of 
the  acetabulum.    The  depth  of  the  acetabulum  is  consider- 
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ably  increased  by  a  fibro-cartilaginous  ring,  which  is  attached 
to  the  rim  of  the  cavity  where  this  is  fornned  by  the  carti- 
laginous-covered surface,  but  bridges  over  the  cotyloid  notch, 
or  interval  between  the  ends  of  the  horse-shoe,  forming  a 
foramen  through  which  pass  the  articular  branch  of  the 
obturator  nerve  and  a  branch  of  the  obturator  artery.  These 
structures  then  run  in  the  ligamentum  teres  to  the  head  of 
the  femur.  The  fibro-cartilaginous  ring  is  known  as  the 
cotyloid  ligament  [labrum  glenoidale],  and  immediately  to 
its  outer  side  the  capsule  is  attached  (see  Fig.  168,  Cot.). 

Identify  the  structures  round  the  joint,  and  particularly 
notice  the  ilio-psoas  passing  in  front  of  the  capsule  on  its  way 
to  be  inserted  into  the  lesser  trochanter  aud  the  bone  below. 

THE  LEG 

The  leg,  or  that  portion  of  tke  lower  limb  extending  from 
the  knee  to  the  ankle,  is  conveniently  divided  into  four 
parallel  and  vertical  regions,  viz.  the  internal  surface  of  the 
tibia,  the  anterior  tibio-fibular  compartment,  the  peroneal  or 
fibular  region,  and  the  posterior  tibio-fibular  compartment. 

The  internal  surface  of  the  tibia  is  entirely  subcutaneous 
except  in  its  upper  fourth,  where  the  flat  tendons  of  the 
sartorius,  gracilis,  and  semi-tendinosus  are  inserted  into  it. 
Make  an  incision  along  the  anterior  border  of  the  tibia  from 
the  knee  to  the  ankle.  From  the  lower  end  of  this  incision 
carry  the  knife  horizontally  inwards  and  outwards  to  the 
internal  and  external  malleoli.  Reflect  the  skin  inwards, 
thereby  exposing  the  superficial  fascia  covermg  the  internal 
surface  of  the  tibia.  Lying  in  this  fascia,  just  behind  the 
inner  border  of  the  tibia,  are  two  cutaneous  nerves  and  a 
large  vein.  The  vein  will  be  at  once  noted ;  it  is  the  internal 
or  long  saphenous,  already  studied  in  the  dissection  of  the 
thigh.  Very  close  to  it  lies  the  larger  of  the  two 
nerves — the  internal  sopJietious — while  still  farther  back,  in 
the  upper  part  of  the  dissection,  the  posterior  division  of 
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the  internal  cutaneoits  nerve  will  be  seen.  The  tributaries  of 
the  vein  and  the  branches  of  the  nerves  should  be  followed 
as  far  as  possible.  The  veins  are  particularly  important'in 
this  region  on  account  of  their  tendency  to  become  varicose. 
It  is  a  good  exercise  to  slit  open  the  whole  length  of  the 
long  saphenous  vein  and  to  examine  its  interior  for  valves. 
These  are  numerous,  but  not  nearly  so  numerous  as  is  often 
stated. 

The  superficial  fascia  may  next  be  cleared  away  from  the 
internal  surface  of  the  tibia,  preserving,  however,  the  nerves 
and  vein.    The  three  tendons  inserted  into  this  surface  will 
now  be  exposed.    They  should  be  carefully  cleaned  and 
traced  to  their  insertions.    In  doing  this  it  will  be  seen  that 
the  tendons  are  more  or  less  united,  and  at  the  same  time 
they  are  separated  from  each  other  and  from  the  underlying 
internal  lateral  ligament  by  a  well-marked  bursa.  The 
sartorius  is  inserted  most  anteriorly,  the  gracilis  and  semi- 
tendinosus  behind,  the  former  above  the  latter.    On  turning 
the  tendons  forward  a  good  view  will  be  obtained  of  the 
internal  lateral  ligament  of  the  knee,  its  superficial  surface 
smooth  and  glistening  from  the  overlying  bursa.    At  the 
posterior  border  of  the  ligament,  partly  continuous  with  it, 
partly  passing  deep  to  it,  is  the  rounded  tendon  of  insertion 
of  the  semi-membranosus  muscle. 


The  Antebioe  Tibio-fibular  Compartment 

To  expose  this  compartment,  the  skin  must  be  reflected 
outwards  from  the  anterior  border  of  the  tibia.  In  the  super- 
ficial fascia  two  nerves  should  be  found,  a  cutaneous  branch 
to  the  upper  part  from  the  external  popliteal  nerve,  and 
the  cutaneous  division  of  the  viusculo-cutaneoxis  nei^e  [n. 
peronJEUs  superficialis]  to  the  lower  part.  The  former 
branch  should  be  found  by  incising  the  fascia  along  a  Ime 
forwards  and  downwards  from  the  neck  of  the  fibula,  the 
latter  nerve  at  the  junction  of  the  middle  and  lower  thu-ds 
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FiQ.  160.— Superficial  Structures 
IX  Front  of  Lower  Limb. 

E.C.N.  1,  E.C.N.  2.  Anterior  Divi- 
sion of  External  Cutaneous  Nerve. 
G.C.N.  Genito-crural  Nerve.  Ingl.N. 
Inguinal  Group  of  Lymph  Nodes  with 
Superficial  Circumflex  Iliac  Vessels  sup- 
plying them.  S.E.V.  Superficial  Epi- 
gastric Vessels.  Sp.C.  Spermatic 
Cord.  S.E.P.V.  Superficial  External 
Pudic  Vessels.  I.I.N.  Ilio-inguinal 
Nerve.  I.S.C.V.  Posterior  Saphenous 
(Internal  Saphenous  Collateral)  Vein. 
E.S.C.V.  Anterior  Saphenous  (Exter- 
nal Saphenous  Collateral)  Vein.  I.S.  V. 
Internal  Saphenous  Vein.  I.C.N.  1, 
I.C.N.  2.  Internal  Cutaneous  Nerve. 
M.C.N.  Middle  Cutaneous  Nerve.  P.B. 
Patellar  Branch  of  Long  Saphenous 
Nerve.  I.S.N.  Long  (Internal)  Sa- 
phenous Nerve. ^  E.P.N.  Cutaneous 
Branches  of  External  Popliteal  Nerve. 
M.C.N.  Musculo -cutaneous  Nerve. 
D.V.A.  Dorsal  Venous  Arch.  E.S.N. 
Short  (External)  Saphenous  Nerve. 


■let 

-M.C 

-ic: 


*  In  most  cases  this  nerve  lies  behind 
the  vein  instead  of  in  front  as  it  did  in 
this  specimen. 
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of  the  leg,  in  the  pre-peroneal  groove.  From  this  point,  where 
it  pierces  the  deep  fascia,  it  courses  downwards  and  inwards. 
The  superficial  fascia  may  now  be  removed,  while  carefully 
preserving  the  nerves.    The  deep  fascia  will  be  noticed  as  a 
very  strong  fibrous  covering,  through  which  the  muscles  of 
the  compartment  can  be  seen,  the  positions  of  the  intermus- 
cular septa  being  indicated  by  white  lines.  In  the  upper  part 
the  deep  fascia  may  be  seen  to  include  a  number  of  fibres 
derived  from  the  tendon  of  the  biceps,  while  the  lower  part 
has  incorporated  in  it  a  number  of  transverse  fibres,  to  which 
the  name  of  anterior  annular  ligament  has  been  given. 
These  fibres  form  two  distinct  bundles,  one  above  and  the 
other  below  the  line  of  the  ankle-joint.    Of  these  the  lower, 
the  upper  edge  of  which  alone  can  be  seen  at  present,  is 
usually  the  better  marked,  and  will  be  examined  in  the  dis- 
section of  the  dorsum  of  the  foot.    The  deep  fascia  must 
now  be  removed,  but  in  doing  so  it  is  as  well  to  begin  from 
below  and  retain  the  bands  of  the  anterior  annular  ligament, 
for  they  keep  the  underlying  structures,  even  after  dissection, 
in  their  proper  position.    Special  care  must  be  taken  not  to 
cut  away  the  upper  part  of  the  anterior  annular  ligament 
[lig.  transversum  cruris] ;  it  runs,  nearly  horizontally  across, 
between  the  lower  ends  of  the  tibia  and  fibula,  and  is  about 
an  inch  in  breadth.    In  stripping  off  the  deep  fascia  of  the 
upper  part  of  the  leg,  it  will  be  noticed  that  the  muscles  deep 
to  it  take  a  considerable  part  of  their  origin  from  it.  The 
muscles  in  the  upper  part  of  the  compartment  are  almost 
inseparable,  but  after  the  muscular  belUes  have  passed  into 
rounded  tendons,  the  triple  nature  of  the  mass  becomes 
manifest.  It  is  advisable  to  pick  up  the  tendons  immediately 
above  the  ankle-joint  and  to  trace  them  upwards  to  their 
respective  muscular  portion.    The  tendons  from  within  out- 
wards are  those  of  the  Tibialis  anticus,  Extensor  proprkts 
hallucis,  and  Extensor  longus  digitorum  muscles.    Of  these 
three  muscles  the  first  and  last  take  origin  as  high  as  the 
external  tuberosity  of  the  tibia,  whereas  the  extensor  longus 
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hallucis  does  not  reach  higher  than  the  junction  of  the  upper 
fourth  with  the  lower  three-fourths  of  the  leg.  In  cleaning 
these  tendons  a  quantity  of  loose  moist  tissue  will  be  re- 
moved.   This  forms  the  synovial  sheaths  lubricating  them. 


Fig.  170. — Dissection  of  the  Front  op  the  Eight  Ankle. 

E.P.H.  Extensor  Propriiis  Hallucis.  E.L.D.  Extensor  Longus 
Digitorum.  P.T.  Peroneus  Tertius.  P.B.  Peroneus  Brevis.  E.M.A. 
External  Malleolar  Artery.  A.P.A.  Anterior  Peroneal  Artery.  A.l}- 
Upper  Part  of  Anterior  Annular  Ligament.  A.L.^  Lower  Part  of 
Anterior  Annular  Ligament.  E.B.D.  Extensor  Brevis  Digitorum.  T.A. 
Tibialis  Anticus.  A.T.N.  Anterior  Tibial  Nerve.  A.T.A.  Anterior 
Tibial  Artery.  7.Jf.^.  Internal  Malleolar  Artery.  0.  Ganglion  on  Nerve 
to  Extensor  Brevis  Digitorum.  T.B'-.  Tarsal  Branch  of  Dorsalis  Pedis 
Artery. 

Injections  of  these  sheaths  with  coloured  gelatin  show  that 
they  extend  up  as  far  as  the  place  where  the  flesh  joins  the 
tendon.  On  looking  into  the  interval  between  the  tibialis 
anticus  and  extensor  longus  hallucis,  the  anterior  tibial  nerve 
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[n.  peronreus  profundus]  and  vessels  will  be  seen.  These  vessels 
and  nerve  should  be  carefully  cleaned  and  their  branches 
followed.  In  doing  this  the  interosseous  membrane,  which 
passes  between  the  tibia  and  fibula,  will  come  into  view. 

The  Tibialis  Antictis  muscle  arises  from  the  external 
tuberosity  and  outer  surface  of  the  tibia  in  its  upper  two- 
thirds.  Its  tendon  of  insertion  passes  deep  to  the  two  bands 
of  the  anterior  annular  ligament,  and  will  be  traced  later  to 
its  destination.  It  is  supplied  by  a  branch  of  the  anterior 
tibial  nerve,  which  enters  the  outer  surface  of  the  muscle 
near  its  middle.  The  vascular  supply  of  the  muscle  is 
derived  from  the  anterior  tibial  artery.  One  branch  from 
this  artery  is  more  constant  in  position  than  are  the  others. 
It  arises  immediately  after  the  artery  has  appeared  through 
the  interosseus  membrane,  and  runs  upwards  into  the  sub- 
stance of  the  muscle,  being  known  as  the  Anterior  Tibial 
Recxirrent  artery.  Near  its  termination  it  is  accompanied  by 
a  branch  given  off  from  the  external  popliteal  nerve  immedi- 
ately before  it  divides,  and  known  as  the  recurrent  articular 
branch.  It  helps  to  supply  the  tibialis  anticus  muscle,  and 
also  furnishes  fine  twigs  to  the  superior  tibio-fibular  and 
knee-joints. 

The  Extensor  longus  digitorum  muscle  arises  from  the 
upper  three-fourths  of  the  anterior  surface  of  the  fibula  ;^  its 
tendon  passes  doAvnwards  deep  to  the  anterior  annular  liga- 
ment. Its  nerve  and  arterial  supply  are  derived  from  the 
anterior  tibial  nerve  and  artery.  To  its  outer  side  in  the 
lower  part,  and  indistinctly  separable  from  it,  is  Wie  peroneus 
tertius  muscle,  which  takes  origin  from  the  lower  fourth  of 
the  anterior  surface  of  the  fibula.  Its  nerve  and  blood  supply 
are  derived  from  the  same  source  as  are  those  of  the  extensor 
longus  digitorum,  of  which  it  is  an  extra  insertion  only  found 
in  man.  '  To  the  inner  side  of  this  latter  muscle,  between  it 
and  the  tibialis  anticus,  lies  the  extensor  proprius  hamccis 
muscle,  which  arises  from  the  middle  two-fourths  of  the 
anterior  surface  of  the  fibula.  The  nerve  and  arteries  supply- 
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ing-  it  are  derived  from  the  anterior  tibial ;  they  enter  the 
muscle  on  its  inner  surface. 

The  Anterior  Tibial  Artery  is  the  main  artery  of  the 
anterior  tibio-fibular  compartment.    It  runs  down,  lying  at 

R.  Prop.  Hal. 
E.Long  Dig. 

Muse  Cut.N. 

A  Tib.N. 

A.Tlb.^. 

Tib  Post. 
A  1—-?^  L.Sapb. 

^  &N. 
«^T~~— FLong.Dig. 

^  PTib. 

A  &N. 

Qaai. 


F.L.Hal. 


Per'A. 


Plant. 

E.Saph. 
V.  &N 


Fig.  171.— Tran.sver.se  Section  through  the  Left  Leg  at  the 
Junction  of  its  Middle  and  Lower  Thirds.   (Traced  with  a 

DiOPTOGEAPH.) 

Tih.  Tibia.  A.Tib.N.  Anterior  Tibial  Nerve.  A.Tib.V  Anterior 
Tibial  Vessels.  Tib.Post.  Tibialis  Posticus.  L.Saph  V  d:  N  Lono- 
liphenous  Vein  and  Nerve.  F.Long.Dig.  Flexor  Longus  Digitorum 
F  l  ib.A^  &N.  Posterior  Tibial  Artery  and  Nerve.  Gast.  Gastrocnemius. 
Plant  Plantaris.  E.Saph.  V.  d-  N.  External  Saphenous  Vein  and  Nerve 
Sol.  Soleus.  PerKA.  Peroneal  Artery.  F.L.Hal.  Flexor  Longus  Hal- 
liicis.  /^.lony.  Peroneus  Longus.  P.  .Brew.  Peroneus  Ere  vis.  Mmc.Cut.N 
Miisculo-cutaneous  Nerve.  KLong.Dig.  Extensor  Longus  Digitorum' 
h.Prop.Hal.  Extensor  Proprius  Hallucis.    T.A.  Tibialis  Anticus. 

first  upon  the  interosseous  membrane,  next  upon  the  anterior ' 
surface  of  the  lower  end  of  the  tibia,  and  lastly,  on  the 
anterior  hgament  of  the  ankle-joint.    It  lies  between  the 
tibialis  anticus  and  extensor  longus  digitorum  above,  then 
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between  the  tibialis  anticus  and  extensor  proprius  hallucis, 
and  finally,  between  the  extensor  longus  digitorum  and 
extensor  proprius  hallucis,  being  crossed,  just  above  its 
termination,  by  the  tendon  of  the  extensor  proprius  hal- 
lucis. In  addition  to  the  anterior  tibial  recivrrent  and  mus- 
cular branches,  it  gives  off  internal  and  external  malleolar 
branches,  which  ramify  over  the  internal  and  external  malleoli 
respectively.  In  ligaturing  this  artery  it  is  well  to  remember 
that  in  almost  its  whole  course  it  lies  close  to  the  tibialis 
anticus,  and  that  the  outer  edge  of  this  muscle  is  the  guide 
to  the  artery  (see  Fig.  171). 

The  Anterior  TihialNerve  [n.peronaeus  profundus]  appears 
in  the  compartment  by  piercing  the  extensor  longus  digitorum 
just  below  the  external  tuberosity  of  the  tibia.  It  lies  first  to 
the  outer  side  of  the  anterior  tibial  artery,  then  in  front  of 
the  artery,  and  lastly,  to  the  outer  side  again.  It  leaves  the 
compartment  by  passing  downwards  deep  to  the  anterior 
annular  ligament.  It  supplies  the  four  muscles  in  the  anterior 
tibio-fibular  region.  If  now  the  extensor  longus  digitorum 
and  the  peroneus  tertius  be  turned  outwards,  a  small  artery 
will  often  be  seen  piercing  the  interosseous  membrane  a  little 
above  the  ankle-joint,  and  descending  under  cover  of  the 
latter  muscle  ;  it  is  the  anterior  peroneal  artery,  and  may  be 
traced  downwards  to  the  region  of  the  external  malleolus, 
where  it  anastomoses  with  the  external  malleolar  artery 
already  mentioned.  It  will  be  readily  understood  that  if  the 
anterior  peroneal  artery  is  large,  the  external  malleolar  is 
likely  to  be  small  or  absent,  and  vice  versa. 

Peroneal  Compaktment 

The  transverse  incisions  already  made  at  the  level  of  the 
knee  and  ankle  should  now  be  carried  round  the  outer 
surface  of  the  leg.  In  the  superficial  fascia  thus  exposed 
branches  from  nerves  already  seen  in  part  will  be  found ;  m 
the  upper  half,  twigs  from  the  cutaneous  branch  of  the 
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external  popliteal  nerve  to  the  upper,  outer,  and  anterior  part 
of  the  leg ;  in  the  lower  half,  from  the  musculo-cutaneous 
nerve.   A  few  small  veins  may  also  be  seen  passing  back- 
wards into  the  posterior  compartment.    If  the  superficial 
fascia  be  next  cleared  away,  the  strong  deep  fascia  will  be- 
come apparent  marl^ed  by  two  white  verticaMines  corre- 
sponding to  intermuscular  septa  — the  anterior  peroneal 
septum  [s.  intermusculare  anterius],  between  the  anterior 
tibio-fibular  compartment  and  the  peroneal;  the  posterior 
peroneal  septum  [s.  intermusculare  posterius]  between  the 
posterior  tibio-fibular  compartment  and  the  peroneal.  It 
is  at  the  junction  of  the  middle  and  lower  thirds  of  the 
anterior  peroneal  septum  that  the  musculo-cutaneous  nerve 
pierces  the  deep  fascia.    The  deep  fascia  should  be  now 
incised  vertically,  midway  between  the  two  septa,  and  turned 
forward  and  backward.  In  the  compartment  thus  opened  are 
two  muscles  only  clearly  separable  from  each  other  after 
the  muscular  bellies  have  passed  into  tendon,  the  peroneus 
longus  [m.  peronseus  longus]  and  peroneus  hrevis.  The 
easiest  way  of  separating  them  is  to  begin  with  the  tendons 
and  then  to  trace  the  muscles  upwards.    The  tendons  lie 
close  together,  that  of  the  peroneus  brevis  lying  directly  in 
contact  with  the  bone,  deep  to  the  tendon  of  the  peroneus 
longus.    The  peroneus  longus  will  be  seen  to  arise  from  the 
upper  two-thirds  of  the  external  surface  of  the  fibula,  the 
peroneus  hrevis  from  the  lower  two-thirds.    There  is  conse- 
quently an  overlap  in  the  middle  third,  the  peroneus  brevis 
lying  anterior  to  the  peroneus  longus.    In  addition  to  their 
origin  from  bone,  both  muscles  arise  from  the  septa  be- 
tween which  they  lie.    The  large  external  popliteal  nerve  [n. 
perona3us  communis]  enters  the  upper  part  of  the  compart- 
;:  ment,  winding  round  the  neck  of  the  fibula  under  cover  of  ' 
I  the  peroneus  longus  muscle,  in  which  position  it  divides  mto 
iits  two  terminal  divisions,  the  anterior  tibial  [n.  peronreus  pro- 

I fundus]  which  pierces  the  anterior  peroneal  septum  high  up 
and  so  enters  the  anterior  tibio-fibular  compartment,  and  tho 
VOL.  I.  2  c 
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musculo-cutaneous  nerve  [n.  peronteus  superficialis]  wMchJ 
descends  upon  the  outer  surface  of  the  fibula  under  cover  om 
the  peroneus  longus  to  the  interval  between  the  two  peronM 
muscles,  and  then  becomes  cutaneous  immediately  behinM 
the  anterior  peroneal  septum  at  the  junction  of  the  middlS 
and  lower  thirds  of  the  leg.  In  its  course  the  musculo-] 
cutaneous  nerve  furnishes  twigs  to  the  two  peronei  muscles] 
between  which  it  lies.  | 

POSTEBIOR  TlBIO-FIBULAR  COMPARTMENT  I 

The  skin  may  now  be  entirely  removed  from  the  leg,  buii 
should  be  preserved,  as  it  furnishes  a  very  useful  covering  in 
which  to  wrap  the  part  in  the  intervals  of  dissection.  In  the 
upper  half  of  the  region  search  should  be  made  in  the  super- 
ficial fascia  for  a  number  of  small  twigs  of  the  small  sciatic 
nerve,  while  in  the  lower  half  a  relatively  large  nerve — the 
external  saphenous — will  be  found  descending  in  or  near  the 
median  line.  This  nerve  is  formed  by  the  union  of  two 
others,  which  usually  pierce  the  deep  fascia  separately,  the 
ramus  communicans  tibialis  and  the  ramus  communicans 
fihularis.  Lying  with  these  nerves,  and  forming  in  most 
cases  a  very  prominent  object,  is  the  external  saplienoxis  vein, 
which  passes  upwards  along  a  line  from  the  back  of  the 
external  malleolus  to  the  middle  of  the  popliteal  space, 
where  it  has  already  been  seen  terminating  in  the  pophteal 
vein.  The  internal  saphenous  vein  also  lies  for  a  time  in 
this  region,  passing  upwards  just  behind  the  internal  border 
of  the  tibia.  In  the  superficial  fascia,  in  close  relation  to  the 
vein,  is  the  internal  saphenous  nerve,  while  a  little  posterior 
in  the  upper  part  of  the  leg  is  the  posterior  division  of  the 
internal  cutaneous  nerve.  The  deep  fascia  should  now  be 
removed.  Make  a  median  vertical  incision  and  turn  it 
inwards  and  outwards.  The  two  fleshy  bellies  of  the 
gastrocnemius  will  now  be  fully  exposed  as  they  pass  down 
to  form  the  superficial  part  of  a  large  tendon,  the  icndo 
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Achillis  [t.  calcaneus],  which  is  inserted  into  the  back  of 
the  OS  calcis.  If  the  origin  of  the  two  bellies  be  observed, 
it  will  be  seen  that  at  the  lateral  border  of  each  a  strong- 
rounded  tendinous  part  is  present,  the  outer  of  which 
takes  origin  from  a  distinct  pit  on  the  outer  side  of  the 
external  condyle  of  the  femur,  Avhile  the  inner  belly  arises 
from  the  popliteal  surface  of  the  femur  between  the  condyle 
and  the  adductor  tubercle,  and  moreover  reaches  to  a  lower  . 
level  in  the  calf. 

The  branches  from  the  internal  popliteal  nerve  to  these 
muscular  bellies  must  next  be  identified.    They  enter  the 
deep  surface  near  the  origin  of  the  muscle.    Immediately  to 
the  inner  side  of  the  outer  belly  of  the  gastrocnemius  a 
small  fusiform  muscular  belly  may  be  seen  arising  from  the 
external  condyle  above  the  origin  of  the  outer  belly  and 
continued  into  a  long  nar,row  tendon.    This  muscle  is  the 
plantaris.    It  is  supplied  by  a  twig  from   the  internal 
popliteal  nerve.    In  many  cases  no  trace  of  the  muscle  is 
to  be  found.     The  handle  of  the  scalpel  should  now  be 
passed  deep  to  the  muscular  belHes  of  the  gastrocnemius  in 
order  to  separate  them  from  underlying  structures,  after 
which  the  muscle  should  be  divided  transversely  and  turned 
upwards  and  downwards.    A  view  will  now  be  obtained  of 
the  tendon  of  the  plantaris  if  it  be  present.     It  passes 
obliquely  downwards  and  inwards  from  its  origin.    Deep  to 
the  gastrocnemius  and  plantaris  lies  the  popHteus  and  the 
large  muscular  mass  of  the  soleus,  the  upper  border  of  which 
wdl  be  seen  to  form  a  more  or  less  free  tendmous  arch  which 
passes  from  tibia  to  fibula,  bridging  over  the  posterior  tibial 
vessels  and  nerve. 

The  popliteus  is  a  triangular  muscle  the  apex  of  which 
forms  the  tendon  of  origin,  and,  since  this  is  intra-articular 
It  will  be  seen  when  the  knee  is  dissected.  The  wider  fleshy 
part  IS  mserted  into  the  posterior  surface  of  the  tibia  above 
the  oblique  line.  The  peculiarity  of  its  nerve,  which  hooks 
round  Its  lower  border,  has  been  noticed  already,  and  the 
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muscle  may  now  be  cut  through  in  order  that  the  nerve 
may  be  seen  entering  its  deep  surface. 

The  soleus  arises  from  the  oblique  line  on  the  posterior 
surface  of  the  tibia  and  the  inner  border  of  the  shaft  for  two 
inches  below  the  oblique  line,  from  the  fibrous  arch  above- 
mentioned  and  from  the  head  and  upper  third  of  the  posterior 
surface  of  the  fibula.  From  this  extensive  horse-shoe-shaped 
origin  the  muscle  passes  downwards,  forming  a  strong  tendon, 
which,  blending  with  that  of  the  gastrocnemius  muscle,  forms 
by  far  the  greater  part  of  the  tendo  <Achillis.    The  soleus  is 
supplied  on  its  deep  surface  by  twigs  from  the  internal 
popliteal  and  posterior  tibial  nerves ;  the  latter  are,  however, 
not  to  be  seen  at  present.    The  soleus  should  be  divided 
transversely  just  above  the  point  where  its  tendon  fuses  with 
that  of  the  gastrocnemius.    The  tendo  Achillis  can  now  be 
turned  completely  downwards.    The  portion  of  the  soleus 
still  left  in  situ  should  next  be  divided  by  a  vertical  in- 
cision midway  between  its  inner  and  outer  borders,  taking 
great  care  not  to  carry  the  incision  beyond  the  deep  sur- 
face of  the  muscle,  which  is  lined  by  a  shining  aponeurosis. 
The  two  halves  may  now  be  turned  aside,  when  a  good 
view  will  be  obtained  of  its  origin  as  well  as  of  the  pos- 
terior tibial  vessels  and  nerve  with  twigs  from  them  to  the 
soleus.    These  vessels  and  nerve  should  be  carefully  cleaned 
and  their  branches  to  adjoining  parts  followed.    In  this 
procedure  the  deep  flexor  muscles  of  the  leg  will  come 
under  observation.    These  muscles  are  three  in  number,  the 
flexor  longus  hallucis  on  the  outer  side,  the  flexor  longus 
digitorum  on  the  inner  side,  the  tibialis  posticus  between 
and  to  some  extent  deep  to  the  other  two.    The  posterior 
tibial  nerve  [n,  interosseus  cruris]  will  be  seen  crossing  the 
posterior  tibial  artery  from  within  outwards,  while  the  artery 
lies,  from  above  downwards,  on  the  tibialis  posticus,  the  flexor 
longus  digitorum,  and  the  posterior  surface  of  the  lower  ex- 
tremity of  the  tibia.    If  the  artery  be  traced  to  its  origin  it 
will  be  seen  to  continue  the  line  of  the  popliteal  artery  which 
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bifurcates  at  the  lower  border  of  the  popliteus  into  the 
anterior  and  posterior  tibial  arteries.  The  former  artery  will 
be  seen  to  pass  forward  through  the  interosseous  membrane. 
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Fig.  172.— Teansvebse  Section  through  the  Left  Leg  at  the  Junc- 
tion OF  ITS  Upper  and  Middle  Thirds.   (Traced  with  a  Dio- 

PTOGKAPH.) 

Tih.  Tibia.    T  P  Tibialis  Posticus.    F.L.D.  Flexor  Longus  Digi- 
torum._   L  Saph.V.&N.  Long  Saphenous  Vein  and  Nerve.    P.Tib  N 
Posterior  Tibial  Nerve.  Plant'.  Plantaris.  I.Gast.  Inner  Head  of  Gastrocl 
nemius.    E^ast.  Outer  Head  of  Gastrocnemius.    E.Saph.N  External 
Saphenous  Vein.    Oom.Tib.N.  Communicans  Tibialis  Nerve.    P  Tib  A 
Posterior  Tibial  Artery.    PerhA.  Peroneal  Artery.    Com.Fib  N  Gom- 
Tn^M  l'}'''^^'}'  Ne^^e-  F-L.H.  Flexor  Longus  Hallucis.  Fib.  FibuS 
l/^C7«<.iV.  Musculo-cutaneous  Nerve.    P.L.  Peroneus  Longus.   E  L.DTg 
Extensor  Longus  Digitorum.  A.Tib.V.  Anterior  Tibial  Vessels.  A.Tib  N 
Anterior  Tibial  Nerve.    T.^.  Tibialis  Anticus.  ■  ^-Lto.iy. 

Before  it  leaves  the  posterior  tibio-fibular  compartment  how- 
ever, It  gives  off  two  small  branches,  one  of  which  runs  out- 
wards deep  to  the  soleus,  the  s^iperior  Hhular,  while  the 
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other  runs  upwards  under  cover  of  the  popliteus,  the 
posterior  tibial  recurrent.  From  the  posterior  tibial  artery> 
in  addition  to  small  muscular  and  cutaneous  twigs  of 


Fig.  173. — Dissection  op  Inner  Side  op  Left  Ankle. 


F.L.D.  Flexor  Longus  Digitorum.  T.P.  Tibialis  Posticus.  T.  In- 
ternal Malleolus.  I.A.L.  Internal  Annular  Ligament.  Ab.Hal.  Abduc- 
tor HaUucis.  C.P.N.  Calcaneo  -  plantar  Cutaneous  Nerve.  E.Pl.X. 
External  Plantar  Nerve.  I.Pl.N.  internal  Plantar  Nerve.  P.T.N.  Pos- 
terior Tibial  Nerve.  P.T.AK  Posterior  Tibial  Artery.  T.A.  Tendo 
Achillis. 

inconstant  position,  three  considerable  branches  arise;  the 
highest  and  largest  springs  from  the  main  trunk  about  an 
inch  below  its  origin — the  'peroneal  artery ;  it  passes  down- 
wards and  outwards  superficial  to  the  tibialis  posticus,  dis- 
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appearing  in  the  muscular  substance  of  the  flexor  longus 
hallucis.  The  second  branch  is  the  nutrient  artery  to  the 
tibia,  entering  the  large  nutrient  foramen  of  that  bone  a 

A.Tib.A>'- 


E.Saph.  F  L.Hal. 
7.  &  N. 


Fig.  174. — Transverse  Section  through  the  Left  Leg  a  little 

ABOVE  THE  AnKLE-JOINT.     (TRACED  WITH  A  DlGPTOCRAPH.) 

I.Saph.V.  d: N.  Internal  Saphenous  Vein  and  Nerve.  Tib. P.  Tibialis 
Posticus.  F.L.Dig.  Flexor  Longus  Digitorum.  P.Tih.V.  Posterior 
Tibial  Vessels.  P.Tih.N.  Posterior  Tibial  Nerve.  Tend.Achil.  Tendo 
Achillis.  F.L.Hal.  Flexor  Longus  Hallucis.  E.Saph.V.  d;  N.  External 
Saphenous  Vein  and  Nerve.  Ext.Calc.Av.  External  Calcaneal  Artery. 
P.Brev.  Peroneus  Brevis.  P.Long.  Peroneus  Longus.  Fib.  Fibula 
A.Per.Av.  Anterior  Peroneal  Artery.  P.Ter.  Peroneus  Tertius.  E  Long 
Dig.  Extensor  Longus  Digitorum.  A.Tib.N.  Anterior  Tibial  Nerve. 
E.P.Hal.  Extensor  Proprius  Hallucis.  A.Tib.Av.  Anterior  Tibial  Arterv 
Tibialis  Anticus.  ^' 

short  distance  below  the  oblique  line  from  which  the  soleus 
arises.  The  third  branch  runs  transversely  between  the 
peroneal  and  posterior  tibial  arteries  a  little  above  the  ankle- 
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joint ;  it  is  known  as  the  communicating  a/rtery,  but  is  not 
always  present. 

The  flexor  longus  hallucis  muscle  arises  from  the  lower 
two-thirds  of  the  posterior  surface  of  the  fibula.  The  flexor 
longus  digitorum  muscle  arises  from  the  posterior  surface  of 
the  tibia,  below  the  oblique  line  and  internal  to  the  vertical 
line.  The  tibialis  posticus  arises  from  the  internal  surface 
of  the  fibula  and  from  the  posterior  surface  of  the  tibia, 
external  to  the  vertical  line,  as  well  as  from  the  posterior 
surface  of  the  interosseous  membrane.  The  insertion  of 
these  muscles  will  be  seen  later. 

It  should  be  noticed  that  the  flexor  longus  hallucis  is 
fleshy  nearly  as  far  as  the  ankle ;  this  fact  serves  at  a  glance 
to  distinguish  it  from  the  tibialis  posticus  and  flexor  longus 
digitorum,  which  have  comparatively  long  tendons  (Fig.  174). 

Behind  the  inner  malleolus  the  position  of  the  structures 
is  very  important,  on  account  of  tenotomy  operations.  The 
tibialis  posticus  is  the  innermost  tendon  and  lies  nearest  the 
bone.  The  flexor  longus  digitorum  lies  posterior  and  a  little 
external  to.  it.  Then  come  the  posterior  tibial  vessels,  the 
nerve  lying  to  their  outer  side ;  while  still  more  external  is 
the  tendon  of  the  flexor  longus  hallucis. 

All  these  three  tendons  have  synovial  sheaths,  which  are 
continued  up  as  far  as  the  junction  of  the  tendon  with  the 
flesh. 

The  muscular  mass  of  the  flexor  longus  hallucis  should 
now  be  carefully  divided  near  its  inner  border  by  a  vertical 
incision,  thereby  exposing  the  Peroneal  Artery  [a.  peron:ea], 
which  descends  in  an  osseo-muscular  tunnel  between  the 
muscle  and  the  shaft  of  the  fibula.  Two  inches  or  so  above 
the  level  of  the  ankle-joint  a  large  branch  usually  leaves  the 
peroneal  artery,  and,  piercing  the  interosseous  membrane, 
enters  the  anterior  tibio-fibular  compartment,  where,  as  the 
anterior  peroneal  artery,  it  has  already  been  studied. 

The  rest  of  the  peroneal  artery  becomes  the  extei^al 
calcaneal  (see  Fig.  174). 
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THE  DORSUM  OF  THE  FOOT 

The  skin  should  now  be  reflected  from  the  dorsum  of  the 
foot.    Make  a  longitudinal  incision  in  the  median  line  and 
a  transverse  incision  at  the  root  of  the  toes.    The  flaps  can 
then  be   reflected  inward  and  outward.    Median  incisions 
may  also  be  made  through  the  skin  on  the  dorsum  of  the 
toes  and  the  skin  similarly  treated.     In  the  superficial 
fascia  now  exposed  search  should  be  made  for  the  sub- 
cutaneous vessels  and  nerves.    The  most  obvious  vessels 
are  the  veins,  which,  forming  a  distinct  arch  known  as  the 
dorsal  venous  arch,  are  continued  upwards  on  the  inner  and 
outer  aspects  of  the  dorsum  as  the  internal  and  external 
saphenous  veins  respectively.    The  former  passes  in  front  of 
the  internal  malleolus,  the  latter  behind  the  external  malle- 
olus.   In  close  relationship  to  these  two  veins  will  be  found 
corresponding  nerves— the  internal  and  external  saphenous. 
These  two  nerves  should  now  be  traced  to  their  termination. 
The  former  of  "the  two  nerves  will  be  found  to  end  in  most 
cases  about  half-way  along  the  inner  border  of  the  foot 
branches  being  given  off  on  either  side  to  supply  the  adjacent 
portions  of  skin.   The  external  saphenous  nerve,  on  the  other 
hand,  can  be  traced  to  the  outer  border  of  the  little  toe, 
while  not  infrequently  it  may  be  seen  to  supply  in  addition 
the  adjacent  sides  of  the  4th  and  5th  toes  (see  Fig.  175). 

When  this  is  the  case,  it  will  always  be  found  that  the 
communicans  fibularis  component  of  the  external  saphenous 
(see  p.  360)  is  particularly  large ;  the  explanation  being  that 
fibres  which  usually  run  with  the  musculo-cutaneous  branch 
of  the  external  popliteal  nerve  accompany  in  these  cases 
the  external  saphenous  vid  the  communicans  fibularis. 

Midway  between  the  two  saphenous  nerves  lies  another 
large  cutaneous  nerve  already  met  in  the  dissection  of  the 
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Fig.  175. — Superficial  Structures 
IN  Front  of  Lower  Limb. 

E.C.N.  1,  E.C.N.  2.  Anterior  Divi- 
sion of  External  Cutaneous  Nerve. 
G.C.N.  Genito-crural  Nerve.  Ingl.N. 
Inguinal  Group  of  Ljonph  Nodes  with 
Superficial  Circumflex  Iliac  Vessels 
supplying  them.  S.E.V.  Superficial 
Epigastric  Vessels.  Sp.C.  Spermatic 
Cord.  S.E.P.V.  Superficial  External 
Pudic  Vessels.  I.I.N.  Ilio-inguinal 
Nerve.  I.S.C.V.  Posterior  Saphenous 
(Internal  Saphenous  Collateral)  Vein. 
E.8.C.V.  Anterior  Saphenous  (Exter- 
nal Saphenous  Collateral)  Vein.  I.S.  V. 
Internal  Saphenous  Vein.  I.C.N.  1, 
I.C.N.  2.  Internal  Cutaneous  Nerve. 
M.C.N.  Middle  Cutaneous  Nerve.  P.B. 
Patellar  Branch  of  Long  Saphenous 
Nerve.  I.S.N.  Long  (Internal)  Sa- 
phenous Nerve.'  E.P.N.  Cutaneous 
Branches  of  External  Popliteal  Nerve. 
M.C.N.  Musculo  -  cutaneous  Nerve. 
D.V.A.  Dorsal  Venous  Arch.  E.S.N. 
Sliort  (External)  Saphenous  Nerve. 

1  This  nerve  is  more  often  behind  its 
vein. 
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peroneal  compartment— the  musculo-cutaneous  nerve.  As 
it  passes  downwards  it  also  inclines  somewhat  inwards, 
supplying  the  inner  side  of  the  big  toe  and  the  adjacent 
sides  of  the  2nd,  3rd,  4th,  and  5th  toes.  Lastly,  in  the 
interval  between  the  1st  and  2nd  metatarsal  bones,  the 
terminal  branch  of  the  anterior  tibial  nerve  will  be  found. 
It  is  distributed  to  the  adiacent  sides  of  the  1st  and  2nd 
toes. 

In  the  dissection  of  these  cutaneous  structures  the  ten- 
dons of  the  extensor  muscles  of  the  leg  will  be  exposed,  and 
should  be  followed  to  the  toes,  their  insertions  being  studied 
later. 

While  these  tendons  are  being  examined  will  be  a  good 
opportunity  to  dissect  the  lower  or  Y-shaped  part  of  the 
anterior  annular  ligament  [lig.  cruciatum  cruris].  The  stalk 
of  the  Y  is  attached  to  the  front  of  the  upper  surface  of  the 
calcaneum,  and  forms  a  loop  which  binds  the  extensor  longus 
digitorum  and  peroneus  tertius  tendons  down.  To  the  distal 
end  of  the  loop  two  stays  are  attached,  which  form  the  two 
limbs  of  the  Y,  the  upper  running  to  the  internal  malleolus, 
the  lower  to  the  inner  part  of  the  plantar  fascia.  The 
extensor  proprius  hallucis  passes  deep  to  both  of  these,  but 
the  tibialis  anticus  often  splits  the  upper  limb  of  the  Y,  and 
has  part  superficial  and  part  deep  to  it  (see  Fig.  176). 

Deep  to  these  tendons  will  be  seen  the  muscular  belly 
and  tendons  of  the  extensor  brevis  digitorum,  which  arises 
from  the  front  part  of  the  superior  surface  of  the  os  calcis 
and  from  the  outer  extremity  of  the  Y-shaped  anterior 
annular  ligament.  From  this  origin  the  muscle  passes  for- 
wards and  inwards,  dividing  into  four  tendons,  which  are 
traceable  to  the  four  inner  toes.  In  cleaning  this  muscle  its 
nerve  of  supply  from  the  anterior  tibial  should  be  sought, 
and  on  it  a  gangliform  enlargement  may  be  seen.  The  full 
course  of  the  anterior  tibial  nerve  in  the  foot  can  now  be 
displayed.  The  nerve  lies  immediately  to  the  outer  side  of 
the  dorsalis  pedis  artery,  furnishing,  io  additioo  tp  the 
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tenminal  branch  and  the  twig  to  the  extensor  brevis  digi- 
torum,  a  number  of  fine  filaments  to  adjacent  articulations, 
while  occasionally  small  branches  can  be  traced  to  the  1st 


Fig.  176. — Dissection  of  the  Front  op  the  Eight  Ankle. 

E.P.H.  Extensor  Proprius  Hallueis.  E.L.D.  Extensor  Longus 
Digitorum.  P.T.  Peroneus  Tertius.  P.B.  Peroneus  Brevis.  E.M.A. 
External  Malleolar  Artery.  A.P.A.  Anterior  Peroneal  Artery.  A.L} 
Upper  Part  of  the  Anterior  Annular  Ligament.  A.L.^  Lower  Part  of 
Anterior  Annular  Ligament.  E.B.D.  Extensor  Brevis  Digitorum.  T.A. 
Tibialis  Anticus.  A.T.N.  Anterior  Tibial  Nerve.  A.T.A.  Anterior 
Tibial  Artery.  I.M.A.  Internal  Malleolar  Artery.  0.  Ganglion  on  Nerve 
to  Extensor  Brevis  Digitorum.  T.B''.  Tarsal  Branch  of  Dorsalis  Pedis 
Artery. 

and  2nd  dorsal  interosseous  muscles.  The  arteo-ia  dorsalis 
pedis  is  the  continuation  on  to  the  dorsum  of  the  foot  of 
the  anterior  tibial  artery  of  the  leg.  It  lies  upon  the  astra- 
galus and  navicular,  and  then  over  the  middle  cuneiform 
bone,  disappearing  finally  by  dipping  down  between  the  1st 
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and  2nd  metatarsals,  to  reach  the  sole  of  the  foot,  where  it 
helps  to  form  the  plantar  arch.  As  it  runs  forward  it  gives 
off  two  branches,  which  pass  almost  transversely  outwards, 
the  tarsal  [a.  tarsea  lateralis],  at  or  near  the  level  of  the 
astragalo-navicular  joint,  and  the  metatarsal,  near  the  line  of 
the  tarso-metatarsal  joint.  Just  before  the  artery  disappears, 
a  third  branch — the  first  dorsal  mferossetts— passes  forwards 
in  the  first  inter-metatarsal  space.  Similar  arteries  are  found 
in  the  other  interosseous  spaces,  the  2nd,  Zrd,  and  4i/i  dorsal 
intcrosseovbs  arteries  [aa.  digitales  dorsales],  branches  of  the 
metatarsal  artery.  These  interosseous  arteries  lie  in  each 
case  upon  the  dorsal  interosseous  muscles,  to  which  they 
furnish  a  number  of  small  arterial  twigs. 

The  insertion  of  the  extensor  tendons  should  next  be 
examined.  The  tibialis  anticus  tendon  is  inserted  into  the 
inner  surface  of  the  internal  cuneiform  and  the  adjacent  part 
of  the  base  of  the  1st  metatarsal  bone.  The  extensor  pro- 
prius  hallucis  tendon  is  inserted  into  the  dorsal  surface  of 
the  base  of  the  distal  phalanx  of  the  big  toe,  while  the  inner- 
most tendon  of  the  extensor  hrevis  digitorum  is  inserted 
separately  into  the  base  of  the  proximal  phalanx  of  the  same 
toe.  The  tendons  of  the  extensor  longus  digitorum  to  the 
2nd,  3rd,  and  4th  toes  unite  with  the  tendons  of  the  extensor 
brevis  digitorum  to  these  toes  in  an  expansion  which  lies 
over  the  proximal  phalanx,  but  which,  traced  forwards, 
divides  into  a  central  and  two  lateral  slips,  the  first  of  which 
is  inserted  into  the  base  of  the  2nd  phalanx,  while  the  two 
lateral  slips  reunite  and  gain  insertion  into  the  terminal 
phalanx.  The  tendon  of  the  extensor  longus  digitorum  to 
the  5th  toe  forms  a  similar  expansion,  from  which  similar 
slips  proceed  to  their  insertion.  The  tendon  of  the  peronem 
tertius  should  be  next  traced  to  its  insertion  into  the  dorsum 
of  the  base  of  the  5th  metatarsal  bone.  Immediately  to  its 
outer  side  the  tendon  of  the  peroneus  brevis  will  be  seen  to 
gain  an  insertion  into  the  tuberosity  of  the  same  bone,  and  it 
is  quite  a  common  thing  to  find  a  fine  tendon  continued  on 
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from  it  to  the  dorsal  expansion  of  the  extensor  tendon  to  the 
5th  toe. 

The  Sole  of  the  Foot 

It  is  first  necessary  to  fix  the  foot  firinly,  sole  uppermost, 
and  the  best  way  to  do  this  is  to  nail  one  or  two  of  the  toes 
to  the  upper  surface  of  an  upright  block  and  allow  the  leg  to 
hang  down  the  side;  this  may  also  be  secured  by  a  lashing 
of  string. 

Next  make  a  transverse  incision  just  behind  the  clefts  of 
the  toes  and,  from  its  middle,  another  at  right  angles,  which 
shall  run  back,  along  the  centre  of  the  sole,  to  the  heel,  and 
turn  up  to  end  at  the  place  Avhere  the  skin  was  reflected 
from  the  back  of  the  calf.  In  making  these  incisions  the 
enormous  thickness  of  the  skin  of  the  sole,  and  especially  of 
the  heel,  will  be  noticed  (see  Fig.  178). 

Reflect  these  two  flaps  outwards  and  inwards  and  continue 
the  reflexion  until  the  limits  of  the  exposed  area  on  the 
dorsum  are  reached.  This,  of  course,  means  that  the  flaps 
will  be  altogether  removed — really  an  advantage,  as  they  get 
very  much  in  the  way  and  are  not  much  needed  to  keep  the 
deeper  parts  moist,  since  the  dissection  is  not  a  long  one,  and 
rapidly  deepens  layer  by  layer. 

The  superficial  fat  of  the  sole  and  heel  will  be  found 
thick  and  very  granular,  owing  to  the  fibrous  septa  which 
pass  through  it  from  the  skin  to  the  plantar  fascia. 

In  working  through  this  the  knife  should  be  stropped 
every  few  minutes.  Close  to  the  webs  of  the  toes  a  shght 
bundle  of  transverse  fibres'  is  found— the  superficial  trans- 
verse ligament  of  the  foot  corresponding  to  the  same  struc- 
ture in  the  hand. 

On  the  inner  side  of  the  heel  dissect  carefully  for  a 
cutaneous  nerve  which  often  accompanies  the  internal  cal- 
caneal branch  of  the  posterior  tibial  or  external  plantar 
artery,  and  so  the  artery,  when  injected,  is  a  useful  guide  to 
It.    This  nerve  supplies  the  skin  of  the  heel  and  back  part 
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of  the  sole,  and  is  known  as  the  calccmeo-plantar  cutaneous 
[n.  plantaris  medialis]  (see  Fig.  173). 

Farther  forward  in  the  sole  the  skin  is  supplied  by 
twigs  which  appear  in  the  intervals  of  the  muscles  of  the 
first  layer  and  are  quite  difiicult  to  find  in  the  granular  fat 
at  this  stage. 

As  soon  as  the  fat  has  been  cleared  away,  the  plantar 
fascia  [aponeurosis  plantaris]  is  exposed.  This  has  three 
parts,  the  middle  of  which  is  very  strong,  while  the  two  side- 
pieces  are  thin  and  unimportant.  Clean  the  middle  part 
carefully,  and  notice  that  it  is  attached  posteriorly  to  the 
calcaneum,  while  anteriorly  it  divides  into  five  slips,  one  for 
each  of  the  toes,  diflfering  in  this  way  from  the  similar  struc- 
ture in  the  hand  which  does  not  send  a  slip  to  the  thumb. 

Trace  one  of  these  slips  into  a  toe,  and  notice  that  it 
divides  and  eventually  reaches  the  sides  of  the  proximal 
phalanx  after  allowing  the  flexor  tendons  to  pass  between 
the  two  divisions. 

Just  before  the  plantar  fascia  divides  for  the  five  toes, 
a  transverse  band  of  fibres  prevents  it  splitting  back  any 
farther,  and  this  is  known  as  the  superficial  transverse 
metatarsal  ligament  [fasciculi  transversi  aponeurosis  plan- 
taris]. The  intervals  between  the  five  slips  are  the  places 
in  which  to  look  for  the  digital  branches  of  the  plantar 
arteries  and  nerves.  Remember,  in  looking  for  them,  that 
the  nerves  are  superficial  to  the  arteries  and  will  be  met 
with  first. 

Now  clear  away  the  thin  external  and  internal  parts  of 
the  deep  plantar  fascia  in  order  to  expose  the  muscles  which 
lie  deep  to  them.  On  the  inner  side  is  the  abductor  hallucis, 
and  on  the  outer  the  abductor  minimi  digili  (see  Fig.  177). 

To  see  the  attachments  of  the  abductor  hallucis,  cut  it 
across  about  its  middle  and  turn  the  ends  forward  and  back. 
It  will  be  found  rising  from  the  internal  annular  ligament, 
from  the  inner  of  the  two  posterior  tubercles  of  the  cal- 
caneum, and  from  the  inner  side  of  a  strong  fibrous  septum 
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which  Ues  between  it  and  the  flexor  brevis  digitorum,  its 
neighbouring  muscle.  Traced  forwards  the  tendon  is  in- 
serted into  the  inner  side  of  the  base  of  the  proximal 
phalanx  of  the  big  toe. 

Be  careful  in  reflecting  the  origin,  because  the  two 
plantar  arteries  and  nerves  lie  here  on  the  inner  side  of  the 
calcaneum,  deep  to  the  abductor  hallucis  and  between  it  and 
the  accessorius.  With  care  the  twig  from  the  internal 
plantar  nerve  may  be  traced  into  the  deep  surface  of  the 
abductor  hallucis. 

The  abductor  minimi  digiti  [m.  abductor  digiti  quinti]  is 
seen  on  the  outer  side  of  the  foot,  rising  from  both  the 
inner  and  outer  posterior  tubercles  of  the  calcaneum,  as  well 
as  from  the  strong  septum  which  lies  between  it  and  the 
flexor  brevis  digitorum.  Its  insertion  may  be  traced  to  the 
outer  side  of  the  base  of  the  proximal  phalanx  of  the  little 
toe,  while  in  its  course  it  almost  always  gives  some  fibres  to 
or  receives  some  fibres  from,  an  attachment  to  the  base  of  the 
fifth  metatarsal  bone.  Little  is  gained  by  cutting  this  par- 
ticular muscle,  though  it  is  a  good  working  rule  to  see  what 
lies  on  the  deep  side  of  every  muscle  in  the  body.  Next 
divide  the  central  portion  of  the  deep  plantar  fascia  a  little 
way  behind  its  point  of  division  for  the  toes,  and  turn  it  back 
as  far  as  possible  without  tearing  the  fibres  of  the  subjacent 
flexor  hrevis  digitorum,  which  rise  from  its  deep  surface,  as 
well  as  from  the  two  septa  which  separate  them  respectively 
from  the  abductor  hallucis  and  abductor  minimi  digiti.  It 
will  now  be  realised  that  the  flexor  brevis  digitorum  rises 
from  the  inside  of  a  trough-like  fibrous  compartment,  the 
floor  of  which  is  the  plantar  fascia  and  the  sides  the  two 
intermuscular  septa;  the  trough  widens  in  front  as  the 
muscle  widens,  but  narrows  rapidly  behind,  so  that  the 
bony  origin  of  the  flexor  brevis  is  a  very  small  one  from 
the  internal  posterior  tubercle  of  the  calcaneum.^  As  the 
muscle  runs  forward  it  will  be  found  to  divide  mto  four 
slips,  one  for  each  of  the  four  outer  toes.    Each  of  these 
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slips  behaves  in  exactly  the  same  way  as  the  flexor  sublimis 
digitorum  tendons  in  the  hand,  dividing  and  wrapping  round 
each  side  of  the  tendons  of  the  flexor  longus  digitorum,  join- 
ing again  deep  to  those  tendons  and  dividing  once  more  to 
be  inserted  into  the  sides  of  the  middle  phalanges.  As  in 
the  hand,  the  insertion  of  the  muscle  can  only  be  seen  when 
the  fibrous  theca  or  digital  sheath,  which  contains  the 
tendons,  is  laid  open.  Cut  the  muscle  across  and  reflect  it 
towards  its  origin,  looking  out  carefully  for  a  branch  of  the 
internal  plantar  nerve,  which  enters  its  deep  surface. 

These  three  muscles,  the  abductor  hallucis,  flexor  brevis 
digitorum,  and  abductor  minimi  digiti  form  what  is  known 
as  the  first  layer  of  the  sole.  The  vessels  and  nerves  should 
now  be  attended  to,  and  it  will  probably  be  wise  to  follow 
the  nerves  first  since  they  are  of  greater  importance,  while 
the  arteries,  owing  to  their  injection,  are  not  likely  to  be  cut 
away. 

The  posterior  tibial  nerve  was  seen  dividing  at  a  higher 
level  than  the  artery,  as  is  the  general  rule  with  nerves,  into 
the  internal  and  external  plantar. ' 

At  first  these  two  nerves  run  downwards  and  forwards  on 
the  inner  side  of  the  calcaneum  between  the  origins  of  the 
abductor  hallucis  and  accessorius;  here  each  artery  often 
lies  below  its  own  nerve,  the  internal  plantar  nerve  being 
highest,  then  the  internal  plantar  artery,  then  the  external 
plantar  nerve,  while  the  external  plantar  artery  is  the  lowest 
of  all,  as  a  rule  (see  Fig.  178). 

Follow  the  internal  plantar  nerve  [n.  plantaris  medialis], 
which  is  rather  the  larger  of  the  two,  forward  along  the 
interval  between  the  abductor  hallucis  and  flexor  brevis 
digitorum  muscles,  and  notice  the  branches  it  gives  off  to 
each  of  these;  some  jilnntar  cutaneous  tivigs,  too,  should  be 
looked  for  between  the  two  muscles.  About  the  middle  of 
the  foot  the  whole  nerve  becomes  superficial  in  the  same 
interval,  and  divides  into  four  digital  branches,  the  innermost 
of  which  may  be  traced  to  the  inner  side  of  the  big  toe, 
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giving  oflf  a  branch  to  the  flexor  brevis  halhicis.  The  second 
digital  nerve  divides  for  the  cleft  between  the  first  and 
second  toes,  and  should  be  carefully  dissected,  because  it 


Tib  Post. 


I.L.L. 


F.B.D 


E.Pl.A. 


Fig.  178.. 


-Coronal  Si5Ction  in  front  of  the  Heel. 
(Traced  with  a  DiAORArn.) 


mPosi.  Tibialis  Posticus.  /.Z^.L.  Internal  Lateral  Licrameiit.  ELL 
iLxternal  Lateral  Lij,rament.  8.T.  Sustentaculum  Tali.  F  L.D  Flexor 
Longus  Digitorum.  i'.L.ff.  Flexor  Lougns  Halhicis.  I.Pl.N  Internal 
Plantar  Nerve.  E.Pl.N.  External  Plantar  Nerve.  I. PI  A  Inter  a 
SalwL  ^ /fn  ^r-"^-  Extern=U  Plantar  Artery.  Ahd.Hal.  Abductor 
Hallucis.  I'.B.D.  Flexor  Brevis  Di-^itorum  Acc.I.  Inner  Head  of  \i- 
cessonus.  Abd  M.D^  Abductor  Minimi  Digiti.  Acc.E.  Outer  Head  of 
Accessorms.    P.i.  Poroneus  Longus.    P.&  Peroneus  Brevis. 

gives  off  the  branch  to  the  first  lumbrical  muscle  The 
thu-d  and  fourth  digital  nerves  may  be  traced  without  any 
special  anxiety  to  the  clefts  between  the  2nd  and  3rd 
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and  3rd  and  4th  toes.  On  reviewing  this  nerve  it  will  be 
noticed  that  it  suppUes  tliree  and  a  half  toes,  and,  if  we 
may  regard  the  one  lumbrical  as  half  a  muscle,  three  and  a 
half  muscles,  namely,  the  abductor  and  flexor  brevis  hallucis, 
the  flexor  brevis  digitorum,  and  the  innermost  lumbrical. 

Now  follow  the  external  plantar  nerve  [n.  plantaris 
lateralis]  Avhich  runs  obliquely  across  the  sole  of  the  foot 
towards  the  base  of  the  fifth  metatarsal  bone,  lying  deep  to 
the  abductor  hallucis  and  flexor  brevis  digitorum  and  super- 
ficial to  the  accessorius  and  long  flexor  tendons.  Near  its 
beginning  look  for  twigs  to  the  abductor  minimi  digiti  and 
accessorius,  and  later  on,  when  the  interval  between  the  flexor 
brevis  digitorum  and  abductor  minimi  digiti  is  reached  at 
the  level  of  the  base  of  the  fifth  metatarsal  bone,  the  nerve 
will  be  found  to  divide  into  superficial  and  deep  branches. 
Only  the  former  can  be  followed  now,  since  the  deep  branch 
dips  down  among  the  muscles.  Be  careful  in  cleaning  this 
superficial  branch,  because  it  often  gives  ofi'  twigs  to  three 
muscles  which  are  very  closely  massed  together — the  flexor 
brevis  minimi  digiti,  the  third  plantar,  and  fourth  dorsal 
interossei.  After  this  the  nerve  supplies  the  fourth  digital 
cleft  and  the  outer  side  of  the  Uttle  toe  (see  Fig.  179). 

The  internal  'plantar  artery  [a.  plantaris  medialis]  begins 
at  the  bifurcation  of  the  posterior  tibial,  which  will  be  found 
midway  between  the  internal  malleolus  and  the  tuberosity 
of  the  calcaneum.  It  is  a  rather  small  artery  which  runs 
along,  the  inner  side  of  the  foot,  accompanying  the  internal 
plantar  nerve.  As  it  approaches  the  big  toe  it  will  usually 
be  found  communicating  with  the  princeps  hallucis  branch 
of  the  dorsalis  pedis,  which  perforates  the  first  interosseous 
space. 

The  external  plantar  artery  [a.  plantaris  lateralis]  at  first 
lies  below  the  internal  on  the  inner  side  of  the  calcancuui. 
Trace  it  obliquely  across  the  sole  between  the  first  and 
second  layers  of  plantar  muscles  accompanying  the  external 
plantar  nerve  nearly  to  reach  the  base  of  the  fifth  metatarsal 
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bone ;  here  it  dips  deeply  with  the  deep  division  of  the  nerve, 
and  is  lost  to  sight  for  the  present. 

Now  study  the  second  layer  of  the  sole  muscles.  These 
are  the  two  long  tendons  of  the  flexor  longus  digitorum  and 
flexor  longus  hallucis  with  the  muscles  attached  to  them, 
namely,  the  accessorius  and  the  four  lumbricales  (Fig.  179). 

Pick  up  the  fiexor  longus  digitorum  tendon  where  it  was 
last  seen  behind  the  internal  malleolus.  From  this  point  it 
runs  dowmvards  and  forwards  to  the  inner  side  of  the  sus- 
tentaculum tali.  Very  soon  after  this  it  will  be  seen  crossing 
superficial  to  (below)  the  flexor  longus  hallucis,  to  which  it 
sometimes  gives  or  from  which  it  sometimes  receives  rein- 
forcing fibres.  Directly  after  this  the  tendon  divides  into 
four  slips  for  the  four  outer  toes,  the  outermost  of  which 
receives  the  insertion  of  the  accessorius,  usually  on  its  deep 
surface. 

Each  tendon  runs  forwards  into  the  theca  of  its  own  toe, 
one  of  which  has  already  been  slit  up  so  that  the  tendon 
may  be  seen  piercing  that  of  the  flexor  brevis  digitorum  in 
the  manner  already  described.  The  insertion  will  be  traced 
to  the  plantar  surface  of  the  base  of  the  terminal  phalanx  of 
the  toe. 

The  flexor  longus  hallucis  was  last  seen  behind  the  lower 
end  of  the  tibia  just  external  to  the  posterior  tibial  vessels 
and  nerves.  It  hardly  grooves  the  tibia  at  all,  but  on  tracing 
it  down  behind  the  ankle-joint  it  will  be  seen  to  groove  the 
back  of  the  astragalus  very  deeply  and  to  enter  a_  very 
definite  tunnel  of  fibrous  tissue,  which  should  be  slit  up. 
This  leads  it  to  tho  groove  below  the  sustentaculum  tali, 
after  which  the  tendon  runs  forward,  along  the  inner  side  of 
the  foot,  deep  to  the  flexor  longus  digitorum  to  be  inserted 
into  the  plantar  surface  of  the  base  of  the  termmal  phalanx 
of  the  big  toe. 

The  accessorius  [m.  quadratus  plantar]  has  two  heads  ot 
origin— an  inner,  fleshy,  from  the  inner  concave  surface  of 
the  calcaneum,  and  an  outer,  smaller  and  tendinous,  from  just 
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in  front  of  the  external  posterior  tubercle.  As  these  two 
heads  are  traced  forward  they  will  be  found  to  unite  and 
become  inserted  into  the  deep  surface  of  the  flexor  longus 
digitorum  tendon.  Review  once  more  the  nerve  supply  from 
the  external  plantar;  there  is  often  a  separate  branch  for 
each  head  (Fig.  179). 

The  four  lumhricales  will  be  found  rising  from  the 
tendons  of  the  flexor  longus  digitorum  after  it  has  divided 
for  the  toes.  Notice  that  the  innermost  lumbrical  only  rises 
from  the  inner  side  of  one  tendon,  while  the  other  three 
rise  from  neighbouring  sides  of  two.  Each  muscle  soon 
narrows  into  a  delicate  tendon,  and  runs  forward  round  the 
tibial  side  of  its  own  toe  to  reach  the  dorsal  expansion  of 
the  extensor  tendon,  where  it  is  inserted.  The  nerves  to 
these  little  muscles  need  a  good  deal  of  care  to  see  properly. 
The  nerve  to  the  first  or  innermost  lumbrical  has  been  found 
already  coming  from  the  internal  plantar  and  entering  the 
muscle  on  its  superficial  aspect.  The  nerves  to  the  second 
and  third  enter  the  muscles  on  their  deep  surfaces  near 
their  tendons.  The  muscles  must  be  very  gently  turned 
aside,  when  the  delicate  nerves  will  be  found  curving  round 
the  distal  border  of  the  subjacent  adductor  transversus 
hallucis  muscle.  The  nerve  to  the  fourth  lumbrical  does 
not  enter  it  so  far  forward  as  the  other  two,  because  there  is 
here  no  adductor  transversus  muscle  for  it  to  wind  round. 

Clear  away  these  muscles  of  the  second  layer  by  cutting 
the  two  long  flexors  where  they  cross  one  another,  and  also 
the  two  heads  of  origin  of  the  accessorius ;  the  whole  layer 
may  then  be  turned  forward  and  the  muscles  of  the  third 
layer  displayed. 

This  third  layer  of  the  sole  consists  of  four  muscles — the 
flexor  brevis  hallucis,  the  adductor  obliquus  hallucis,  the 
adductor  transversus  hallucis,  and  the  flexor  brevis  minimi 
digiti. 

The  flexor  brevis  hallucis  lies  deep  to  the  tendon  of  the 
flexor  longus,  and  will  be  seen  to  rise  from  the  ligaments  on 
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the  inner  side  of  the  sole,  as  well  as  from  a  well-marked  ex- 
pansion of  the  tibialis  posticus  tendon  near  its  insertion  into 
the  tubercle  of  the  navicular  bone. 

As  the  muscle  runs  forward  it  divides  into  two  fleshy 
bellies,  each  of  which,  as  it  ncars  the  head  of  the  first  meta- 
tarsal bone,  becomes  tendinous,  and  has  a  sesamoid  bone 
formed  in  it  before  it  is  inserted  into  its  own  side  of  the 
plantar  surface  of  the  base  of  the  proximal  phalanx  of  the 
great  toe.  These  sesamoid  bones  should  be  carefully  studied 
by  freeing  the  flexor  brevis  from  its  origin  and  turning  it 
forward,  but  before  this  is  done  it  will  be  well  to  notice  once 
more  the  nerve  supply  from  the  internal  plantar  entering 
the  muscle  on  its  superficial  or  plantar  surface.  Before  the 
sesamoid  bones  can  be  turned  forward  the  plantar  ligament 
of  the  metatarso-phalangeal  joint  must  be  divided,  as  they 
are  embedded  in  it.  It  is  a  very  dense  ligament,  and  wiU  be 
noticed  more  carefully  when  the  joints  are  studied.  Each 
sesamoid  bone  will  be  found  to  tit  into  an  antero-posterior 
groove  below  the  head  of  the  metatarsal  bone.  Their  arti- 
cular  surfaces  are  therefore  convex  from  side  to  side,  and 
in  this  way  they  may  be  distinguished  when  removed  from 
the  pisiform  bone,  for  which  they  are  easily  mistaken,  but 
this  bone  always  has  a  flat  articular  surface. 

The  adductor  ohliquus  hallucis  lies  on  the  outer  side  of 
the  flexor  brevis,  and  rises  from  the  sheath  of  the  peroneus 
longus  tendon,  and  from  the  bases  of  the  third  and  fourth 
metatarsal  bones.  It  is  inserted  into  the  outer  side  of  the 
plantar  surface  of  the  base  of  the  proximal  phalanx  of  the 
big  toe,  blending  with  the  outer  head  of  the  flexor  brevis 
hallucis. 

Its  nerve,  from  the  deep  division  of  the  external  plantar, 
enters  its  deep  surface,  and  is  best  displayed  by  dividing  the 
muscle  near  its  insertion  and  turning  it  backwards  and 
inwards. 

The  adductor  transversus  hallucis  rises  from  the  plantar 
ligaments  of  the  metatarso-phalangeal  joints  of  the  third  and 
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fourth  toes,  though  occasionally  it  may  reach  the  fifth;  it 
runs  transversely  across  the  sole  to  the  outer  side  of  the  base 
of  the  proximal  phalanx  of  the  big  toe,  where  it  blends  with 
the  adductor  obliquus  and  outer  head  of  the  flexor  brevis 
hallucis.  Its  small  nerve,  from  the  deep  division  of  the 
external  plantar,  should  be  looked  for  entering  the  muscle 
on  its  deep  surface  close  to  the  posterior  border. 

The  peculiar  relation  of  the  nerves  supplying  the  second 
and  third  lumbricals  to  this  muscle  has  already  been  noticed. 

The  flexoi-  brevis  minimi  digiti  rises  from  the  plantar 
surface  of  the  base  of  the  fifth  metatarsal  bone,  and  from 
the  adjacent  sheath  of  the  peroneus  longus  tendon.  It  is 
inserted  into  the  outer  side  of  the  plantar  surface  of  the  base 
of  the  proximal  phalanx  of  the  little  toe.  Its  nerve  from  the 
external  plantar  has  already  been  seen. 

When  the  muscles  forming  this  third  layer  of  the  sole 
have  been  examined,  they  may  be  cut  and  their  ends  re- 
flected, in  order  that  the  deep  vessels  and  nerves  and  the 
interosseous  muscles  may  be  studied. 

The  deep  branch  of  the  externcd  plantar  nerve  should  be 
followed  from  the  point  at  which  it  was  left,  close  to  the  base 
of  the  fifth  metatarsal  bone  (see  p.  420) ;  it  now  runs  forwards 
and  inwards  with  the  artery,  breaking  up  into  numerous 
branches,  which  supply  the  plantar  and  dorsal  interosseous 
muscles,  with  the  exception  very  often  of  the  third  plantar 
and  fourth  dorsal.  The  nerves  to  these  have  already  been 
noticed  (see  p.  420).  In  addition  to  these  trace  the  whole 
course  of  the  nerves  given  off  to  the  three  outer  lumbricales. 

The  deep  plantar  arch  [arcus  plantaris]  is  the  last  part  of 
the  external  plantar  artery,  and  should  now  be  traced  across 
the  sole  for  the  second  time;  it  is  deep  to  the  adductor 
obliquus  hallucis,  and  lying  on  the  plantar  side  of  (superficial 
to)  the  bases  of  the  metatarsal  bones  and  origins  of  the 
interosseous  muscles. 

The  arch  is  completed  at  the  base  of  the  first  interosseous 
space  by  the  end  of  the  dorsalis  pedis  artery,  which  was 
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traced  to  this  spot  when  the  dorsum  of  the  foot  was  dis- 
sected. To  those  who  have  dissected  the  upper  extremity 
the  likeness  of  this  arrangement  to  that  of  the  radial  and 
deep  palmar  arch  will  be  quite  clear. 

As  it  runs  across  the  sole  a  iiilantar  interosseous  branch 
[a.  digitalis  plantaris]  to  each  space  should  be  looked  for. 
These  divide,  near  the  heads  of  the  metatarsal  bones,  for  the 
neighbouring  sides  of  two  toes,  and  just  before  this  division 
small  communications  with  the  corresponding  dorsal  inter- 
osseous arteries  may  be  found  if  the  injection  is  good.  These 
are  the  anterior  perforating  arteries. 

Posterior  perforating  arteries  should  also  be  sought  at 
the  back  part  of  each  interosseous  space  connecting  the 
plantar  arch  with  the  dorsal  interosseous  arteries  passing 
between  the  two  heads  of  each  dorsal  interosseous  muscle. 
In  the  first  space,  of  course,  the  posterior  perforating  artery 
is  the  dorsalis  pedis,  here  coming  through  to  complete  the 
plantar  arch. 

Now  isolate  the  three  plantar  interosseous  muscles  by 
pushing  a  blowpipe  or  rod  deep  to  them.    Remember  that 
the  scheme  of  the  interossei  of  the  foot  is  this— the  plantar 
adduct  to  the  mid  line  of  the  second  toe  (index),  and,  as  the 
big  toe  has  two  special  adductors  of  its  own,  there  is  no  need 
for  a  plantar  interosseous  to  draAV  it  towards  the  second  toe. 
The  three  muscles,  therefore,  will  be  found  in  the  three  outer 
interosseous  spaces,  each  rising  from  the  tibial  surface  of 
the  shaft  of  the  metatarsal  bone  bounding  the  outer  side  of 
the  space— the  first  from  the  third  metatarsal,  the  second 
from  the  fourth,  and  the  third  from  the  fifth.    Trace  then- 
insertions  into  the  inner  (tibial)  side  of  the  bases  of  the 
proximal  phalanges  corresponding  to  the  metatarsals  from 
which  they  arise.   In  order  to  do  this  satisfactorily,  it  will  be 
necessary  to  divide  the  deep  transverse  metatarsal  ligament 
[lig.  capitulorum],  which  runs  across  the  foot,  joining  the 
plantar  hgaments  of  the  metatarso-phalangeal  joints  to  one 
another  (see  Fig.  180). 
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Cut  the  plantar  interossei,  reflect  tliem,  and  separate  the 
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DTr.M.Lig. 

Fig.  180. — Plan  of  the  Interosseous  Muscles 
OF  THi<;  Right  Foot. 

A,  B.  Shows  tlie  Plane  tlirnugh  which  the  Section  in  the  lower  Dia- 
gram has  been  taken.  G,  D.  Line  passing  throucrh  the  second  Toe  to 
and  from  which  the  Interossei  act.  The  Dorsal  Interossei  are  dotted 
the  Plantar  black.  D.P.A.  Dorsalis  Pedis  Artery.  P.P. A.  Posterior 
Perforating  Arteries.  Pl.I.  Plantar  Interossei.  i?./.  Dorsal  lnterossei. 
1,  2,  3,  4,  .5  M.  Heads  of  corresponding  Metatarsal  Bones.  D.Tr.M.Lig. 
Dorsal  Transverse  Metatarsal  Ligament  on  the  Dorsal  Aspect  and  Deep 
Transverse  Metatarsal  Ligament  on  the  Plantar  Aspect.  Gl.Lig.  Glenoid 
Ligaments.    Lumh.  Lumbricales. 


toes  as  widely  as  possible,  a  much  easier  thing  to  do  now  that 
the  above-named  ligament  is  divided. 
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The  dorsal  interosseous  muscles  are  now  fully  exposed. 
As  there  are  four  of  these,  there  must  be  one  in  each  inter- 
osseus  space,  but,  unlike  the  plantar  muscles,  they  rise  from 
both  the  bones  which  bound  the  space.  Their  function  is  to 
abduct  from  the  line  of  the  second  toe,  one  being  inserted 
into  each  side  of  that  toe.  The  third  and  fourth  must  then 
go  to  the  outer  (fibular)  side  of  their  own  toes,  in  order  to 
abduct  them  from  the  second. 

In  following  out  the  insertion  it  will  be  found  that  these 
muscles,  like  the  plantar  interossei,  are  inserted  only  into  the 
bases  of  the  proximal  phalanges,  and  give  no  expansion  to 
the  extensor  tendons,  as  they  do  in  the  hand. 

Before  leaving  these  muscles,  notice  that  they  are  all 
supplied  by  the  external  plantar  nerve,  and  also  that  the 
third  plantar  lies  nearer  the  outer  side  of  the  foot  than  does 
the  fourth  dorsal  interosseous  muscle.  There  are  three  small 
muscles  of  nearly  the  same  size,  and  on  nearly  the  same  plane, 
near  the  outer  side  of  the  sole.  They  are,  from  Avithout 
inward :  (1)  flexor  brevis  minimi  digiti ;  (2)  the  third  plantar; 
and  (3)  the  fourth  dorsal  interosseous  muscle  (Fig.  179). 

Two  deep  tendons  in  the  sole  remain  to  be  noticed— the 
tibiaHs  posticus  and  peroneus  longus. 

Trace  the  tibialis  posticus  down  from  behind  the  internal 
malleolus,  and  notice  that  it  passes  just  above  the  level  of  the 
sustentaculum  taH  to  reach  the  tubercle  of  the  navicular 
bone.  This  is  its  main  insertion,  but  expansions  are  given 
off  to  all  the  other  bones  of  the  tarsus  except  the  astragalus, 
and  there  is  usually  one  very  definite  expansion  from  which 
the  flexor  brevis  hallucis  takes  origin ;  it  thus  serves,  when 
in  action,  to  brace  together  all  the  tarsal  bones  and  so  maintain 
the  arch  of  the  instep.  Where  the  tendon  is  close  to  its  in- 
sertion, it  passes  round  the  inner  and  lower  part  of  the  head 
of  the  astragalus  and  helps  to  support  that  bone.  Here  a 
sesamoid  cartilage  or  bone  is  often  found  in  the  tendon.  It 
is  better  to  leave  the  tendon  of  the  peroneus  longus  until 
the  ligaments  of  the  sole  are  bemg  dissected. 
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Before  leaving  this  region  notice  the  great  vahie  of  the 
susieiUaculum  tali  as  a  landmark  on  the  inner  side  of  the 
foot.  It  cannot  easily  be  felt  through  the  skin,  but  it  will 
be  seen  to  lie  one  inch  directly  below  the  tip  of  the  internal 
malleolus.  Three  tendons  pass  in  close  relation  to  it — the 
tibialis  posticus  above,  the  flexor  longus  digitorum  internal 
(superficial),  and  the  flexor  longus  hallucis  below  (see  Fig. 
178). 

THE  JOINTS  OF  THE  LOWER  EXTREMITY  i 

The  Knee-joint 

Recognise  carefully  all  the  muscles  and  tendons  in 
relation  with  the  joint,  and  work  out  the  movements  which 
each  would  produce  in  the  joint  if  pulled. 

Review  the  various  bursce  about  the  knee,  many  of  which 
have  been  seen  already.    They  are  : — 

1.  The  pre-patellar  bursa  (sometiines  there  are  two  of 
these,  superficial  and  deep)  (see  Fig.  184,  p.  435). 

2.  The  infra-patellar  bursa,  which  lies  behind  the  liga- 
mcntum  patellae.  To  see  it,  make  a  vertical  incision 
through  the  ligament  for  its  whole  length,  and  turn  the 
edges  aside;  this  will  expose  a  bursal  space  reaching  as 
high  as  the  upper  level  of  the  tibia,  which,  when  explored 
with  a  seeker,  will  be  found  to  be  quite  separate  from  the 
knee-joint  (Fig.  184). 

3.  The  swpra-patellar  bursa.  This  is  the  upward  continu- 
ation of  the  synovial  membrane  of  the  knee-joint  for  about  an 
inch  and  a  half  above  the  top  of  the  patella.  It  was  noticed 
on  a  former  occasion,  when  the  quadriceps  extensor  tendon 
was  reflected. 

4.  The  semi-membranosus  bursa.  This  was  noticed  to  be 
common  to  the  semi-membranosus  and  inner  head  of  the 
gastrocnemius.    Its  possible  communication  with  the  joint 

1  The  dissection  of  the  hip-joint  will  be  found  on  p.  389. 
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sliould  be  again  looked  for.  Sometimes  a  separate  bursa, 
deep  to  the  semi-membranosus,  is  found  (see  Fig.  181). 

5.  The  popliteus  bursa.  Lift  up  the  cut  popliteus  mii.scle 
and  push  a  seeker  deep  to  it  towards  the  knee-joint.  There 
is  very  little  difficulty  in  understanding  that  this  bursa  is 
really  an  expansion  of  the  synovial  membrane  of  the  knee 
along  the  deep  surface  of  the  popliteus. 

6.  A  small  bursa  where  the  external  lateral  ligament 
splits  the  insertion  of  the  biceps  into  the  head  of  the  fibula. 

7.  A  bursa  between  the  insertions  of  the  sartorius,  semi- 
tendinosus,  and  gracilis. 

It  will  be  noticed  that  of  these  bursse  two  always  com- 
municate with  the  joint — -the  supra-patellar  and  popliteal — 
while  one  may  do  so,  the  semimembranosus  bursa.  The 
others  never  do. 

Now  examine  the  capsule  of  the  knee  all  round  from 
the  outside.  In  front  is  the  ligamentum  patellcs,  already 
noticed,  and  on  either  side  of  it  the  lateral  piatellar  liga- 
ments [retinacula  patellae],  which  are  very  ill -defined 
sheets  of  fascia  continuous  with  the  attachments  of  the 
vasti.  The  outer  one  [retinaculum  laterale]  is  strengthened 
by  the  lower  end  of  the  ilio-tihial  hand  [tractus  iho-tibialis], 
which  sends  its  anterior  fibres  into  the  outer  border  of  the 
patella,  while  the  posterior  run  to  the  front  of  the  outer 
tuberosity  of  the  tibia  where  a  tubercle  for  them  is  often  felt. 

Working  backward  on  the  outer  side  the  long  external 
lateral  ligament  [lig.  collaterale  fibulare]  is  reached ;  clear 
it  carefully  from  its  surroundings  and  notice  its  cord-like 
structure.  Above  it  will  be  found  attached  to  the  summit 
of  the  external  tuberosity  of  the  femur,  while  below  it 
reaches  the  outer  side  of  the  head  of  the  fibula.  Notice 
that  when  the  knee-joint  is  extended  the  ligament  stretches 
from  above  downwards  and  backwards.  Deep  to  the  long 
external  lateral  ligament,  and  on  a  level  with  the  actual 
joint,  look  for  the  inferior  external  articular  arteo^,  and, 
still  deeper,  for  the  tendon  of  the  popliteus  where  it  rises 
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from  the  condyle.  Behind  the  long,  the  short  external 
lateral  ligament  should  be  made  out ;  below  it  is  attached  to 
the  styloid  process  of  the  fibula  and  above  to  the  external 


Fig.  181. — Transverse  Section  op  the  Left  Leg  through 
THE  Knee-joint.    (Traced  with  a  Diaqraph.) 

Lig.Pat.  Ligamentum  Patelke.    Lig.Mvcos.  Fat  in  the  Ligamentum  . 
Mucosum.    A.Cruc.Lig.  Anterior  Crucial  Ligament.    I.Sem.O.  Inter- 
nal  Semilunar  Cartilage.     E.Sem.C.  External    Semilunar  Cartilage. 
I.Lat.Lig.   Internal   Lateral   Ligament.     E.Lat.Lig.   Long  Externai 
Lateral  Ligament.     Sart.   Sartorius.     B.  Bursa.     L.Saph.V.  Loner 
Saphenous  Vein.    I.Saph.N.  Long  Saphenous  Nerve.    Semimem.  Seim- 
inembranosus.    Gr.  Gracilis.    S.Ten.  Semi-tendinosus.    /  .Gast.  Inner 
Head  of  Gastrocnemius.     E.Gast.  External  Head  of  Gastrocnemius 
Pop. A.  Popliteal  Artery.    Pop.V.  Popliteal  Vein.    I.Pop.N.  Internal' 
Popliteal  Nerve.   E.Pop.N.  External  Popliteal  Nerve.   Plant.  Plantaris 
Bt.  Biceps.    Pop.  Popliteus.    I.Tib.B.  Ilio-tibial  Band. 

condyle  a  little  behind  the  tuberosity,  though  it  very  often 
attaches  itself  to  the  popliteus  tendon  on  the  way  fi-om  the 
one  to  the  other. 

At  the  back  the  condyles  are  covered  by  a  portion  of  the 
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capsule  from  which  the  heads  of  the  gastrocnemius  are  rising 
in  part,  while  in  the  middle  is  a  strong  oblique  band  reflected, 
from  the  insertion  of  the  semi-membranosus  on  the  inner 


s.ir. 


Fig.  182. — The  Capsule  of  the  Left  Knee-joint  from  Behind. 

P.Ccup.  Posterior  True  Capsule.  PI.  Plantaris.  E.G.  Outer  Head 
of  Gastrocnemius.  P.O.L.  Posterior  Oblique  Ligament  of  Winslow. 
L.E.L.L.  Loner  External  Lateral  Ligament.  Pop.  Popliteus.  Bi.  Biceps. 
8.E.L.L.  Short  External  Lateral  Ligament.  P.8.T.F.L.  Posterior  Superior 
Tibio-fibular  Ligament.  I.L.L.  Internal  Lateral  Ligament.  P.F.  Popli- 
teal Fascia.  8.M.  Semi-membranosus  Insertion.  I.O.  Inner  Head  of 
Gastrocnemius.    A.M.  Adductor  Magnus  Tendon. 

side,  upwards  and  outwards,  to  just  above  the  external  con- 
dyle. This  is  the  oUiq^ie  posterior  ligament  of  Winsloiv  [iig. 
popliteum  obliquum]. 
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On  the  inner  side  of  the  joint  is  the  long  internal  lateral 
ligament  [lig.  collaterale  tibiale],  the  upper  attachment  of 
which  is,  hke  that  of  the  long  external  ligament,  to  the 
summit  of  the  tuberosity.  Unlike  the  external,  however,  it 
runs  downwards  and  forwards,  and  usually  attaches  itself 
rather  closely  to  the  internal  semilunar  cartilage.  After  this 
it  becomes  attached  to  the  internal  margin  of  the  tuberosity, 
and  is  then  continued  downwards  and  forwards  for  another 
two  inches  along  the  shaft  of  the  tibia.  Notice  that  the 
inferior  internal  articular  artery  passes  deep  to  this  con- 
tinuation of  the  ligament,  and  is  therefore  on  a  much  lower 
level  than  is  the  inferior  external  articular. 

Now  turn  down  the  patella  and  look  carefully  into 
the  joint.  If  the  ligamentum  mucosum  [plica  synovialis 
patellaris]  has  not  been  torn,  it  will  catch  the  eye  at  once 
as  a  dehcate  fold  attached  to  the  place  where  the  trochlear 
surface  of  the  femur  ends  and  the  intercondylar  notch 
begins ;  as  it  approaches  the  patella  it  enlarges  and  swells 
into  a  cushion  of  fat  encased  in  synovial  membrane,  while  a 
wing-hke  expansion  projects  from  the  cushion  on  either  side 
of  the  stalk-like  part.  These  are  the  ligamenta  alaria 
[phcaj  alares],  and  are  very  useful  in  filling  inequalities 
during  the  changing  shape  of  the  moving  knee.  While  the 
joiiit  is  still  undisturbed,  bend  it  to  varying  degrees,  and 
notice  how  during  flexion  the  patella  gradually  slides  off 
the  trochlear  surface  and  rests  against  the  lower  surfaces  of 
the  condyles,  though  much  more  against  the  outer  than  the 
inner. 

The  accompanying  section  (Fig.  183)  shows  how  useful 
the  ligamentum  mucosum  is  in  tilling  the  gap  between  the 
patella  and  femur  when  the  loAver  parts  of  the  articular 
surfaces  are  not  in  contact.  It  also  shows  the  synovial 
fringes  which  sometimes  enlarge  and  cause  trouble. 

Divide  the  attachment  of  the  ligamentum  mucosum  to 
the  femur  and  turn  it  forward  with  the  patella;  this  will 
allow  the  anterior  parts  of  the  semilunar  cartilages  and  of  the 
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anterior  crucial  ligament  to  be  seen,  but,  in  order  to  under- 
stand these  structures  properly,  the  femur  should  be  sawn 


Fig.  183. — Horizontal  Section  through  the  Lfft  Thigh  at  the 

LEVEL  op  THE  CONDYLES  OF  THE  FEMUR.  (TliACED  WITH  THE 
DiOPTOGRAPH.) 

P.Pat.B.  Prepatellar  Bursre.  Lig.Mucos.  Ligaraeiituin  Mucosum 
rising  up  between  those  parts  of  the  Articular  Sui  faces  which  are  not, 
at  the  time,  in  contact.  Syn.Cav.  Synovial  Cavity,  showing  the  fringing 
of  the  Synovial  Membrane.  A.Cr.L.  Anterior  Crucial  Ligament.  P.Cr.L. 
Posterior  Crucial  Ligament.  I.L.L.  Internal  Lateral  Ligament.  E.L.L. 
Long  External  Lateral  Ligament.  Sart.  Sartorius.  I.Saph.  V.  <t  N. 
Internal  Saphenous  Vein  and  Nerve.  Gr.  tiracilis.  S.M.  Senii-mem- 
branosus.  S.T.  Semi-tendinosus.  I.Gast.  Inner  Head  of  Gastroc- 
nemius. O.Gast.  Outer  Head  of  Gastrocnemius.  Pop. A.  Popliteal 
Artery.  Pop.V.  Popliteal  Vein.  I.Pop.N.  Internal  Popliteal  Nerve. 
E.Pop.N.  External  Popliteal  Nerve.    Bi.  Biceps.    Pop.  Popliteus. 

across  about  four  inches  above  its  lower  end  and  then  a 
sagittal  section  made  of  the  lower  part,  trying  to  keep  the 
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Saw  as  much  as  possible  in  the  middle  line  of  the  bone,  so 
that  it  may  divide  the  trochlea  surface  evenly,  and  open  the 
middle  of  the  anterior  part  of  the  intercondylar  notch. 


Fig.  184. — Sagittal  Section  through  the  Knee-joint. 

Q.E.T.  Quadriceps  Extensor  Tendon.  Syn.Cav.  Synovial  Cavity. 
Pre.Pat.B.  Prepatellar  Biirsoe.  Lig.Mucos.  Ligamentum  Mucosum. 
Lig.Pat.  Ligamentum  PatelL-e.  Inf.Pat.B.  Infra-patellar  Bursa.  Fib.T. 
Fibrous  Tissue  between  the  Posterior  Crucial  and  Posterior  Liga- 
ments. P.Lig.  Posterior  Ligament.  A.Cr.L.  Anterior  Crucial  Liga- 
ment.   P.Cr.L.  Posterior  Crucial  Ligament. 

When  this  has  been  done  the  two  condyles  may  be  turned 
aside  from  one  another  and  the  crucial  ligaments  studied. 

The  anterior  crucial  ligament  [lig.  cruciatum  anterius] 
is  attached  in  front  of  the  spine  and  runs  upwards,  back- 
wards, and  outwards  to  the  external  condyle  at  the  outer 
and  back  part  of  the  intercondylar  notch. 
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The  posterior  crucial  ligament  [lig.  cruciatum  posterius] 
has  its  lower  attachment  to  the  posterior  margin  of  the  head 
of  the  tibia,  from  which  it  runs  very  much  forwards  and  also 
upwards  and  inwards  to  the  outer  surface  of  the  internal 
condyle  at  the  front  of  the  inner  side  of  the  intercond34ar 
notch. 

It  will  thus  be  seen  that,  whether  these  crucial  ligaments 
are  looked  at  from  the  front  or  side,  they  form  an  X,  and  the 
spine  of  the  tibia  fits  into  the  lower  j\  of  the  X. 

Dissect  away  the  posterior  ligament  of  the  knee-joint 
from  the  posterior  crucial  ligament,  and  notice  that  there  is 
no  synovial  membrane  between  them,  but  that  an  oblique 
band  from  the  back  part  of  the  external  semilunar  cartilage 
runs  up  behind  the  posterior  crucial  ligament  to  the  internal 
condyle.  This  is  known  as  the  ligament  of  Wrisherg,  and 
must  not  be  confused  with  another  oblique  band  which 
sometimes  passes  from  the  same  semilunar  cartilage  to  the 
internal  condyle  in  front  of  the  posterior  crucial  ligament— 
the  ligament  of  Humphry. 

Now  remove  the  external  condyle  altogether  by  cutting 
through  the  outer  part  of  the  capsule,  the  tendon  of  the 
popliteus,  and  the  anterior  crucial  ligament  close  to  the 
femur. 

The  whole  of  the  external  semilunar  cartilage  [meniscus 
lateralis]  will  now  be  seen  from  above  as  a  horse-shoe-shaped 
pad  of  fibro-cartilage  with  three  surfaces.  The  upper  surface 
is  concave  to  adapt  it  to  the  convex  conayle,  for  which  it 
forms  a  socket,  while  the  lower  surface  is  flat  to  glide  on  the 
cartilage-covered  head  of  the  tibia.  The  peripheral  or 
marginal  surface  is  narrow,  and  rests  against  the  tendon  of 
the  popliteus  and  the  inferior  external  articular  artery. 

The  two  horns  or  cornua  of  the  crescent  attach  the  carti- 
lage to  the  tibia  just  in  front  and  behind  the  spine.  Cut  the 
cartilage  right  across  just  in  front  of  the  place  where  the 
popliteus  crosses  it ;  this  will  show  its  triangular  section,  and 
also  that  it  is  bound  to  the  margin  of  the  head  of  the  tibia  by  a 
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fibrous  membrane — the  coronary  ligament — which  is  attached 
to  its  lower  and  outer  border  all  the  way  round  except  where 
the  popliteus  tendon  passes  it ;  here  the  coronary  ligament 
fails,  and  the  synovial  membrane  of  the  knee  is  prolonged 
down  the  deep  surface  of  the  tendon  as  has  already  been 
noticed. 

Clear  away  the  internal  condyle  in  the  same  way  as 
the  external,  and  contrast  the  internal  semilunar  cartilage 

  P.C.L. 


Fig.  185. — Intra- akticdlar  Structures  of  Left  Knee-joint. 

P.C.L.  Posterior  Crucial  Ligament.  L.W.  Ligament  of  Wrisberg 
PofK  Popliteus.  E.S.C.  External  Semilunar  Cartilage.  Tr.L.  Trans- 
verse Ligament.  Lig. Pat.  Ligamentum  Patellce.  A.O.L.  Anterior 
Crucial  Ligament.  Cor.Lig.  Coronary  Ligament.  I.S.O.  Internal  Semi- 
lunar Cartilage. 

[meniscus  medialis]  with  the  external  one.  Notice  that  it 
is  a  much  more  open  crescent,  its  anterior  cornu  being 
attached  in  front  of  the  anterior  crucial  ligament,  while 
behind  its  posterior  cornu  fixes  it  to  the  tibia  behind  the 
posterior  attachment  of  the  external  semilunar  cartilage,  but 
in  front  of  the  posterior  crucial  ligament. 

The  internal  semilunar  cartilage  is  narrower  than  the 
external  except  in  its  posterior  third,  where  it  usually 
broadens  out.    There  are  two  other  points  of  difference  of 
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considerable  clinical  importance ;  one  is  that  the  internal 
lateral  ligament  is  attached  to  the  marginal  surface,  and 
the  other  that  the  coronary  ligament  is  not  so  lax  as  that 
on  the  outer  side,  and  so  is  more  likely  to  be  torn  in  a 
sudden  wrench  of  the  knee,  while  the  attached  internal 
lateral  ligament  tends  to  drag  the  cartilage  out  of  its  place. 
For  these  reasons,  although  it  is  normally  the  less  movable 
of  the  two,  displacement  of  the  internal  semilunar  cartilage 
is  a  fairly  common  accident,  especially  among  football 
players. 

The  two  semilunar  cartilages  will  be  seen  to  be  con- 
nected anteriorly  by  a  narrow  transverse  band  sunk  in  the 
substance  of  the  ligamentum  mucosum,  and  known  as  the 
transverse  ligament. 

A  last  glance  at  the  two  semilunar  cartilages  or  menisci 
will  satisfy  the  dissector  as  to  their  value :  (1)  for  deadening 
shocks ;  (2)  for  adapting  their  shape  to  the  changing  curva- 
ture of  the  condyles  during  flexion  and  extension;  and  (3) 
for  allowing  the  hinge  movement  of  the  knee  to  take  place 
between  them  and  the  condyles,  while  the  rotatory  move- 
ment occurs  between  their  flat  lower  surfaces  and  the  head 
of  the  tibia. 

Finally  revise  and  carefully  note  the  various  structures 
lying  along  the  middle  of  the  head  of  the  tibia  from  behind 
forward.  Most  posteriorly  of  all  is  the  posterior  ligament, 
then  the  posterior  crucial  ligament,  then  the  internal  semi- 
lunar cartilage,  and  in  front  of  that  the  two  cornua  of  the 
external  cartilage  embracing  the  spine;  more  anteriorly  is 
the  anterior  crucial  ligament,  then  the  internal  semilunar 
cartilage,  and,  lastly,  the  transverse  ligament  and  ligamen- 
tum mucosum. 

The  Tibio-fibulak  Joints 

Clean  all  the  loose  tendons  away  from  the  leg,  and,  if  it 
is  very  dry,  soak  it  in  water  for  twenty-four  hours. 
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Notice  that  tlio  fibula  is  bound,  to  the  tibia  by  the  superior, 
middle,  and  inferior  tibio-fibular  articulations. 

In  the  superior  tihio-fibular  joint  the  head  of  the  fibula 
is  bound  to  the  external  tuberosity  6f  the  tibia  by  strong 
anterior  and  posterior  ligaments  which  allow  only  slight 
gliding  between  the  two  cartilage-covered  surfaces ;  this, 
therefore,  is  a  good  example  of  the  arthrodial  or  gliding 
joint.  Notice  that  the  tendon  of  the  popliteus  passes  close 
behind  this  articulation,  so  that  the  bursa  accompanying  the 
tendon  and  derived  from  the  knee-joint  sometimes  opens 
into  the  tibio-fibular  joint.  When  this  is  the  case  the 
superior  tibio-fibular  joint,  of  course,  communicates  indirectly 
with  the  loiee. 

The  middle  tibio-fibular  joint  is  simply  the  interosseous 
membrane  which  runs  downwards  and  outwards  from  the 
tibia  to  the  fibula.  It  is  wanting  for  a  short  distance  above 
and  below  where  the  anterior  tibial  and  anterior  peroneal 
arteries  pass  through. 

The  inferior  tibio-fibular  joint  is  what  is  known  as  a 
syndesmosis,  that  is,  the  opposed  bony  surfaces  are  bound 
together  in  almost  their  Avhole  extent  by  fibrous  tissue,  and 
are  not  covered  by  a  layer  of  articular  cartilage  as  they  would 
be  in  a  symphysis. 

There  is  also  a  strong  anterior  and  posterior  inferior 
tibio  fibular  ligament  [lig.  malleoli  lateralis]  joining  the 
bones,  so  that  they  are  hardly  ever  torn  away  from  one 
another  during  life.  If  the  posterior  inferior  tibio-fibular 
ligament  is  carefully  cut  through,  another  ligament — the 
inferior  transverse — is  seen  joining  the  two  bones  deep  to  it ; 
this  completes  the  socket  for  the  astragalus,  and  the  bevelled 
postero-external  border  of  that  bone  plays  against  it. 

The  Ankle-joint 

The  capsule  of  this  joint  is  divided  into  anterior  and 
posterior  and  external  and  internal  lateral  ligaments. 
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The  anterior  ligament  is  liable  to  be  cleaned  away  unless 
great  care  is  taken,  because  it  is  very  thin,  and  is  separated 
from  the  synovial  membrane  of  the  joint  by  a  pad  of  fat. 
The  dissector  sees  the  fat  through  the  ligament,  clears  it 


Fig.  186. — Ooromal  Section  through  the  Ankle  and 
astragalo-calcaneal  joints  of  'j'he  right  foot. 

I.M.  Interosseous  Membrane.  I.L.  Inferior  Interosseous  Ligament, 
A.J.  Ankle-joint.  A.C.L.  Interosseous  Astra^'alo-calcaneal  Ligament. 
On  the  Tibial  side  of  this  is  the  Anterior  Astragalo-calcaneal  Joint, 
while  the  Posterior  Astragalo-calcaneal  Joint  lies  on  the  Fibular  side. 
E.L.L.  External  Lateral  Ligament.    I.L.L.  Internal  Lateral  Ligament. 

away,  and  then  finds  himself  in  the  joint  cavity.  It  is  ad- 
visable, before  dissecting  this  ligament,  to  plantar  flex  the 
ankle  as  much  as  possible. 

In  dissecting  the  posterior  ligament  dorsiflex  the  ankle 
as  far  as  possible,  and  begin  the  dissection  in  the  upper  part 
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of  the  digital  fossa  behind  the  external  malleolus ;  the  liga- 
ment is  attached  rather  strongly  here,  and  its  fibres  radiate 
inwards,  some  running  up  to  the  lower  border  of  the  tibia, 
others  downwards  to  the  posterior  border  of  the  astragalus. 

The  external  lateral  ligament  consists  of  three  strong, 
quite  separate  fasciculi,  radiating  from  the  external  malleolus. 
The  anterior  fasciculus  [lig.  talo-fibulare  anterius]  runs  nearly 
horizontally  inwards  to  the  neck  of  the  astragalus.  The 
middle  fasciculus  [lig.  calcaneo-ftbulare]  runs  downwards 
and  a  little  backwards  from  just  in  front  of  the  tip  of  the 
malleolus  to  the  outer  side  of  the  calcaneum,  while  the  pos- 
terior fasciculus  [lig,  talo-fibulare  posterius]  runs  from  the 
digital  fossa,  again  almost  horizontally,  to  the  outer  lip  of 
the  groove  for  the  flexor  longus  hallucis  tendon  behind  the 
astragalus  (see  Fig.  187). 

The  internal  lateral  ligament  [lig.  deltoideum]  is  a  broad, 
fan-shaped  sheet,  the  apex  of  which  is  attached  to  the  in- 
ternal malleolus,  while  its  base  is  attached,  from  before  back- 
wards, to  the  tubercle  of  the  navicular,  the  calcaneo-navicular 
ligament,  the  sustentaculum  tali,  and  the  inner  side  of  the 
astragalus. 

Now  cut  through  the  capsule  and  turn  the  astragalus 
out  of  the  bony  arch  which  the  tibia  and  fibula  make  for  it. 
Notice  particularly  that  its  upper  articular  surface  is  broader 
in  front  than  behind.  If  it  were  not  for  this  a  backward 
dislocation  of  the  ankle  would  be  of  constant  occurrence. 
There  is  httle  need  to  impress  on  any  one  who  has  dissected 
the  joint  that  the  lateral  hgaments  are  of  infinitely  greater 
importance  than  the  anterior  and  posterior. 

Tarsal  Joints 

First  examine  the  transverse  tarsal  joint  from  the  dorsum 
:of  the  foot.    This  is  the  articulation  which  runs  across  the 
foot,  having  the  head  of  the  astragalus  and  the  anterior  sur- 
.  face  of  the  calcaneum  behind,  and  the  navicular  and  cuboid 
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in  front.  It  is  a  great  advantage  in  studying  these  joints  to 
have  the  bones  of  an  articulated  foot  for  comparison. 


P.B. 

Fig.  187. —Ligaments  op  the  Ankle  and  op  the  Dorsum  of 

THE  Foot. 


ALA  Anterior  Ligament  of  Ankle.  A.Fasc.  Anterior  Fuscicalus  of 
External  Lateral  Ligament  of  Ankle.  M.Fasc.  Middle  Fasciculus  of 
External  Lateral  Lif^ament  of  Ankle.  P.^^a^c  Posterior  ^'^c.culus 
of  External  Lateral  Ligament  of  Ankle.  D.T.M.L.  Dorsal  Taiso- 
metatarsal  Ligaments.  D.I.M.L.  Dorsal  Intermetatarsal  Ligaments 
P.B  Peroneus  Brevis  Tendon.  P.L.G':  Groove  for  Peroneus  Longus 
I.A.C.L.  The  Anterior  End  of  the  Interosseous  Astragalo-calcaneai 
Ligament. 
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Cut  tlirongli  the  dorsal  astragalo-naviciilar  and  dorsal 
calcaneo-cuboid  ligaments,  and  separate  the  bones  from 


r.cc. 

Fro.  188.— Eight  Foot  from  which  thic  Astragalus  has  been 

REMOVED  IN  ORDER  TO  SHOW  ITS  BeD. 

Tnf5""' n  Cuncave  Facet  on  the  Navicular  Bone.    Spr  Lin 

lum  S/F  ce^^  ^^'■^■Tali.  Snatef.tacu: 

iwoTtnJj        r    f  I"teiosse,.s  Astragalo-calcaneal  Li^anieiit 

A  ^cT  aZa::^v:  f -^-^f P-terior  Astragalo-calcaneafFac 
l?o-nIvku]?i^^^^  External  Cal- 

above  when  it  will  usually  be  seen  that  the  calcaneo-cuboid 
part  ol  the  articulation  is  quite  distinct  from  the  astragalo- 
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navicular,  a  fairly  strong  ligament — the  external  calcaneo- 
navicular —  int  ervening. 

Now  excise  the  astragalus  from  its  bed  by  cutting  the 
interosseous  astragalo  calcaneal  ligament  [lig.  talo-calcaneum 
mecliale],  a  rather  difficult  proceeding,  since  it  lies  in  a  bony 
tunnel  formed  by  opposing  grooves  in  the  two  bones.  When 
this  is  divided,  very  little  more  cutting  will  be  necessary  in 
order  to  free  the  astragalus.  Lift  it  out,  and  notice  that  it 
occupies  two  articular  cavities,  a  larger  antero-internal  and 
a  smaller  postero-external.  The  larger  cavity  is  formed  by 
the  concave  posterior  surface  of  the  navicular  bone  in  front, 
by  the  sustentaculum  tali  of  the  calcaneum  behind  and 
below,  and  by  the  inferior  calcaneo-navicular  or  spring  liga- 
ment of  the  foot  [lig.  calcaneo-naviculare  plantare]  connect- 
ing these  two,  and  forming  the  support  for  a  large  area  of 
the  head  of  the  astragalus. 

Externally  the  socket  is  completed  by  the  external  cal- 
caneo-navicular ligament,  as  well  as  in  most  cases  by  a  facet 
on  the  antero-internal  part  of  the  upper  surface  of  the  cal- 
caneum. Behind  the  articular  cavity  is  bounded  by  the 
already  cut  interosseous  astragalo-calcaneal  ligament. 

This  cavity  is  of  great  importance  in  the  mechanism  of 
the  foot,  and,  it  will  be  seen,  forms  part  of  two  joints  which 
are  usually  considered  separately  in  systematic  text-books. 
The  anterior  part,  between  the  navicular  and  head  of  the 
astragalus,  is  the  inner  part  of  the  transverse  tarsal 
JOINT  and  is  often  regarded  as  a  ball  and  socket  rather  than 
a  mere  gliding  joint,  while  the  posterior  part  is  the  anterior 
astragalo-calcaneal  articulation  (see  Fig.  188). 

The  position  of  the  tibialis  posticus  tendon,  just  below  the 
spring  ligament,  is  of  great  importance  in  helping  that 
structure'  to  support  the  pressure  of  the  head  of  the 

astragalus.  i  i  •  j  fi 

The  posterior  astragalo-calcaneal  joint  lies  behind  tne 
interosseous  calcaneo-astragalar  ligament,  which,  of  course, 
forms  the  anterior  part  of  its  capsule ;  elsewhere  its  capsule 
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is  slight.  Notice  how  convex  the  articular  surface  is  on  the 
calcaneum,  and  how  much  forward  it  looks  as  well  as  upward. 

If  another  foot,  on  which  the  joints  have  not  yet 
been  dissected,  is  referred  to,  it  will  be  noticed  that  the 
transverse  tarsal  joint  allows  a  certain  amount  of  hinge 
movement  or  dorsal  and  plantar  flexion,  thus  carrying  on  the 
movement  of  the  ankle ;  there  is  present,  however,  in  addi- 
tion, a  rotatory  movement  of  the  front  part  of  the  foot 
round  an  antero-posterior  or  longitudinal  axis  passing  between 
the  cuboid  and  navicular  bones.  This,  of  course,  results 
in  eversion  or  inversion  of  the  sole,  and  a  good  deal  of  help 
is  given  to  this  movement  at  the  calcaneo-astragalar  joints. 

The  other  tarsal  joints  should  be  examined  from  the 
dorsal  aspect  and  their  positions  determined  by  the  division 
of  the  dorsal  ligaments  binding  them  together.  After 
division  of  the  dorsal  ligaments  it  will  not  be  fouaul  possible 
to  separate  the  distal  row  of  bones,  i.e.  the  three  cuneiforms 
and  cuboid,  very  far,  because  they  are  firmly  bound  together 
by  strong  interosseous  ligaments  at  the  non-articular  parts 
of  their  opposed  surfaces. 

It  is  on  these  ligaments  that  the  transverse  arch  of  the 
foot  largely  depends  for  keeping  its  shape  under  pressure. 

It  will  be  convenient,  while  working  on  the  dorsum,  to 
open  up  and  examine  the  tarso-metatarsal  joints,  the  dorsal 
ligaments  of  which  consist  of  longitudinal  and  oblique  bands. 

In  the  case  of  the  big  toe  the  joint  is  quite  distinct,  and 
has  a  complete  capsule  of  its  own,  but  in  the  others  one 
joint  cavity  is  shared  between  two  metatarsal  bones ;  thus 
there  is  one  for  the  second  and  third  and  another  for  the 
fourth  and  fifth.  The  dissector  is  advised  to  examine  very 
carefully  whether  these  cavities  communicate  with  the  laraer 
synovial  joint  between  the  anterior  tarsal  bones.  In  tlie 
writers'  experience  they  do  not,  or,  when  they  do,  it  is  only 
on  the  inner  side  of  the  second  metatarsal  bone  between  the 
uiner  and  middle  cuneiform  bones.  This,  however,  is  not  the 
arrangement  which  is  usually  depicted  in  standard  text-books 
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The  most  important  point  is  to  notice  the  way  in  which 
the  base  of  the  second  metatarsal  is  let  in  between  the  inner 
and  outer  cuneiform  bones. 

Inter-metatarsal  joint  cavities  extend  a  httle  way 
between  the  bases  of  the  four  outer  metatarsal  bones  and  are 
continuous  with  the  tarso-metatarsal  cavities.  They  are 
provided  with  dorsal,  plantar,  and  interosseous  hgaments 
[ligg.  basium]. 


The  Metatarso-phalangeal  Joints 

First  lay  open  this  joint  in  the  great  toe  from  the  dorsum, 
remembering  its  great  clinical  importance  in  gouty  people ; 
notice  how  feeble  the  dorsal  part  of  the  capsule  is,  though 
the  lateral  and  plantar  parts  a-re  thick  and  strong.  _  Two 
sesamoid  bones  have  already  been  seen  embedded  in  the 
plantar  ligament,  their  cartilage-covered  faces  playing  against 
the  grooves  on  the  plantar  surface  of  the  head  of  the  meta- 
tarsal bone.  Notice  that  the  concave  articular  surface  on 
the  base  of  the  proximal  phalanx  of  this  toe  is  obhquely 
placed,  so  that  the  toe  is  directed  outwards  towards  the 
others,  giving  the  foot  a  somewhat  pomted  end.  This 
arrangement  is  found  in  races  which  have  never  worn  boots, 
so  that  "anatomical  boots"  with  straight  inner  sides  have 
nothing  really  to  justify  them  in  anatomy. 

The  other  metatarso-phalangeal  joints  differ  from  that 
of  the  great  toe  in  their  small  size  and  lateral  compres- 
sion of  the  articular  surfaces  on  the  heads  of  the  meta- 
tarsal bones.  There  are  no  sesamoid  bones  m  the  plantar 
or  glenoid  ligaments,  which  are  very  dense,  except^  near 
their  metatarsal  attachment.  These  Hgaments  are  jomed 
too-ether  by  the  deep  transverse  metatarsal  hgament  (see 
p  "426)  As  these  joints  allow  abduction  and  adduction  as 
well  as  flexion  and  extension,  they  are  called  condyloicl 
joints  or  condylarthroses. 

The  iNTER-i'HALANGEAL  ARTICULATIONS  aUow  only  tiexion 
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and  extension,  and  are  therefore  ginglymus  or  hinge  joints. 
If  one  is  laid  open  from  the  dorsum  it  will  be  seen  that  the 
capsule  closely  resembles  that  of  the  metatarso-phalangeal 
joints,  the  dorsal  ligament  being  very  weak  indeed,  while  the 
plantar  and  lateral  are  strong. 


The  Ligaments  of  the  Sole 

Three  ligaments  are  of  great  importance  in  the  sole ;  they 
are  the  inferior  calcaneo-navicular  and  the  long  and  short 
calcaneo-cuboid. 

The  inferior  calcaneo-navicular  ligament  has  been  seen 
from  above  and  should  now  be  studied  from  below,  the  tibiahs 
posticus  tendon  being  drawn  aside  or  removed.  From  this 
pomt  of  view  it  consists  of  fibrous  bundles  running  forwards 
and  inwards  from  the  sustentaculum  tali  to  the  under  surface 
of  the  navicular,  instead  of  being  smooth  and  cartilaginous 
m  texture  as  it  is  above.  Its  large  amount  of  elastic  fibres 
give  it  the  alternative  name  of  the  spring  ligament  (Fig.  189). 

The  long  calcaneo-cuhoid  or  long  plantar  ligament  [lio- 
plantare  longum]  stretches  from  the  under  surface  of  the 
calcaneum,  between  the  posterior  and  anterior  tubercles  to 
the  ridge  on  the  cuboid  which  forms  the  posterior  lip  of  the 
groove  for  the  peroneus  longus  tendon.    From  this  attach- 
ment It  IS  prolonged  forward  to  the  bases  of  the  second 
thn-d,  fourth,  and  sometimes  the  fifth  metatarsal  bones  in 
this  way  formmg  a  sheath  for  the  peroneus  longus.  SHt 
open  this  sheath,  and  notice  that  where  the  peroneus  lon-us 
IS  turning  round  the  outer  edge  of  the  foot  a  sesamoid  car- 
Mage  i«  developed  in  it.    Very  rarely  this  may  be  ossified. 
Notice  that  he  tendon  does  not  occupy  the  outer  part  of  the 
groove  m  the  cuboid  except  in  extreme  dorsiflexion  and 
eversion  of  the  foot. 

Follow  the  tendon  to  its  insertion  into  the  base  of  the 
fi  St  metatarsal  bone  and  the  neighbouring  part  of  the 
internal  cuneiform.  ^  ^  ^'^^ 
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The  short  calaaneo-cuhoid  or  sltort  'plantar  ligaTnent 
[lig.  plantare  breve]  may  be  seen  a  good  deal  of  before  the 
long  is  divided,  but  when  that  is  done  the  whole  of  it  comes 


Fig.  189.— Ligaments  of  the  Sole  of  the  Foot. 

PL  A  Posterior  Ligament  of  Anlde.  I.L.A.  Internal  Lateral  Liga- 
ment of  Ankle.  F.LH.  Groove  for  Flexor  Longus  Hallucis  3./;. 
Tibialis  Posticus.  I.G.N.L.  Liferior  Calcaneo-navicular  Ligament.  1  .L. 
arooves  for  Peroneus  Longus.  P.B.  Groove  for  Peroneus  Brevis. 
tTc  L.  Lmig  Calcaneo-cuboid  Ligament.  S.G.G.L.  Short  Calcaneo- 
cuboid  Ligament. 

into  view;  its  fibres  run  obliquely  forwards  and  inwards 
from  the  anterior  tubercle  of  the  calcaneum  to  the  plai>tar 
surface  of  the  cuboid  behind  the  ridge  just  mentioned. 
TuE  Plantar  Akches.— In  reviewing  the  mechanism  ol 
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the  foot  it  will  be  seen  that  the  weight  is  transmitted  to  the 
astragalus,  which  is  supported  on  a  tripod.  The  posterior 
Hmb  is  the  calcaneum,  the  antero-internal  limb  the  heads  of 
the  three  inner  metatarsals,  the  antero-external  limb  the 
two  outer  metatarsals.  Three  arches  are  present  in  such 
a  tripod,  an  inner  and  outer  longitudinal  and  a  transverse 

The  inner  longitudinal  arch  is  the  most  important ;  in 
it  the  calcaneum  is  the  posterior  pier,  the  astragalus  the  key- 
stone and  the  navicular,  three  cuneiforms  and  three  inner 
metatarsals  the  anterior  pier.  The  inferior  calcaneo' 
nuvicular  ligament  acts  as  a  "tyer"  to  this  arch,  joining  the 
two  piers  just  below  the  keystone  and  also  supporting  the 
keystone.  The  obliquity  of  the  astragalus  transmits  the 
weight  of  the  body  to  the  anterior  pier  of  this  arch,  and  the 
number  of  segments  in  this  pier,  in  addition  to  the  presence 
of  the  elastic  spring  ligament,  serve  to  break  the  shock  of 
a  jump  provided  the  jumper  has  the  sense  to  alight  as 
much  as  possible  on  the  ball  of  the  big  toe. 

The  outer  longitudinal  arch  is  simpler  and  has  the  cal- 
caneum for  its  posterior  pier,  while  the  anterior  pier  is 
formed  by  the  cuboid  and  two  outer  metatarsals.  The  two 
long  and  short  plantar  ligaments  act  as  "tyers"  to  this 
arch.  It  does  not  play  as  important  a  part  as  the  inner 
arch,  because  the  toes  are  turned  out. 

The  transverse  arch  is  best  seen  by  making  a  section 
through  the  three  cuneiform  bones  and  the  cuboid,  when  it 
will  be  noticed  that  its  dorsal  convexity  is  maintained  chiefly 
by  the  strong  interosseous  ligaments  which  bind  these  bones 
together.  A  good  deal  of  the  shock  of  a  jump  on  to  the  toes 
is  expended  in  splaymg  out  this  arch  as  far  as  the  ligaments 
will  allow. 
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Acetabulum,  392 
Acoustic  striaj,  301 

—  area,  304 
Aditus,  254,  261 
Alveus,  330 

Ampullse  of  semiciicular  canals,  272 
Amygdala  of  cerebellum,  297 
Amygdaloid  nucleus,  332,  338 
Anastomosis,  crucial  {see  gluteal),  353 
Ansa  cervicis,  96 

—  hypoglossi,  96 

—  Vieussenii,  161,  168 
Antihelix,  57 
Antitragus,  57 

Antrum  of  Highmore,  196,  199 

—  mastoid,  262 

Apical  gland  of  tongue,  227 
Aponeurosis,  epicranial,  54 

—  pharyngeal,  182 

Aqueduct  of  Fallopius,  259,  264,  270, 
274,  275 

—  of  Sylvius,  291,  297 

—  of  vestibule,  271 
Aqueous  chamber,  216 
Arachnoid,  cranial,  314 

—  spinal,  22 
Arch,  plantar,  425 
Arches  of  foot,  448 

Arbor  vitse  of  cerebellum,  300 
Arcuate  fibres,  295 
Arcus  parieto-occipitalis,  286 
Area  of  Broca,  287 

—  cribrosa  media,  269,  275 
 superior,  270,  275 

Aiiery  or  arteries — 

anastomotica  magna,  383 
anterior  peroneal,  400 
—  tibial,  399,  405 
articular  of  knee,  430,  433 
auditory,  276,  319 
auricular,  posterior,  52,  172 
basilar,  319 
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Artery  or  arteries — 
calcaneal,  408 
carotid,  common,  88,  156 

—  external,  88,  101, 151 

—  internal,  176 

central  {see  ganglionic),  316,  318 
320 

cerebellar,  anterior  inferior,  319 

—  posterior,  inferior,  318 

—  supej-ior,  320 
cerebral,  anterior,  316 

—  middle,  318 

—  posterior,  320 

cervical,  ascending,  157 ;  Fig.  78 
(Asc.O.A.) 

—  deep,  15 

—  superficial,  37 
choroidal,  anterior,  316 

—  posterior,  320 
ciliary,  anterior,  208,  220 

—  long,  208 

—  short,  208 
circumflex,  external,  380 

—  iliac,  superficial,  371 

—  internal,  352,  380 
communicating,  anterior,  317 

—  posterior,  316,  320 
coronary  of  facial,  122 
dental,  inferior,  131,  132 

—  superior,  222 
dorsalis  linguie,  146 

—  pedis,  412,  425 
dorsal  interosseous,  413 
digital,  415 

epigastric  superficial,  371 
ethmoidal,  anterior,  208 

—  posterior,  208 
facial,  105,  120 

—  transverse,  112,  123 
femoral,  380 

—  common,  377 

—  deep,  377,  385 


m 

Artery  or  arteries — 
femoral,  superficial,  377 
fibular,  superior,  405 
frontal,  52,  208 
ganglionic,  anterior,  316,  318 

—  posterior,  320 
gluteal,  348,  349,  355 
infraorbital,  123,  221 
internal  maxillary,  131,  221 
interosseous  of  foot,  426 
labial,  inferior,  122 
lacrimal,  52 

laryngeal,  superior,  105 
lingual,  105,  145 
malleolar,  400 
mammary,  internal,  163 
masseteric,  129 
maxillary,  internal,  131,  221 
metatarsal,  413 
meningeal,  anterior,  79 

—  middle,  59,  79,  131,  137 

—  posterior,  24,  80,  171 

—  small,  79,  137 
mylo-hyoid,  133 
nasal,  dorsal,  208 

—  lateral,  122 
naso-palatine,  194 
nutrient  of  tibia,  407 
obturator,  392 
occipital,  2,  11,  52,  107,  171 
of  scalp,  52 
ophthalmic,  68,  207 
orbital,  127 

palatine,  accessory,  223 

—  ascending,  106 

—  great,  223 
palpebral,  207 
perforating,  of  foot,  426 

—  of  thigh,  353,  385 
peroneal,  406,  408 

—  anterior,  400 

—  communicating,  408 
pharyngeal,  ascending,  176 
plantar,  external,  420 

—  internal,  420 
popliteal,  362,  404 
posterior  scapular,  38,  46 

—  tibial,  404 
princeps  cervicis,  11 
profunda  cervicis,  15 

—  femoris,  377,  385 
pudic,  deep  external,  871 

—  internal,  349 

—  superficial  external,  371 
ranine,  146 
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Artery  or  arteries — 
recurrent,  anterior  tibial,  398,  400 
recuirent,  posterior  tibial,  406 
retinal,  central,  208 
sciatic,  349 

spinal,  anterior,  26,  319 

—  posterior,  24,  27 
subclavian,  first  part,  160 

—  second  part,  240 

—  third  part,  38 
sublingual,  146 
submaxillary,  106 
submental,  106 
supraorbital,  52 
suprascapular,  41,  158 
sural,  363 

tarsal,  413 
temporal,  deep,  129 

—  middle,  128,  130 

—  superficial,  52 
thyroid  axis,  158 

—  inferior,  96 

—  superior,  96,  105 
thyroidea  ima,  96 
tibial,  anterior,  399,  405 

—  posterior,  404 
tonsillar,  106 

transversalis  colli,  38,  158 
transverse  of  basilar,  319 
tympanic,  137 

vertebral,  17,  24,  161,  241,  318 
Articulations  {see  Joints) 
Aryteno-epiglottidean  folds,  186 
Arytenoid  cartilage,  187 
Asterion,  76 
Attic,  254,  256 

Auditory  meatus,  external,  249 
 internal,  274 

—  ossicles,  264 
Auricle  {see  pinna) 
Axis,  thyroid,  158 

Back  of  thigh,  365 
Band  of  Genuari,  336 

—  ilio-tibial,  348,  430 

—  zonular,  of  hip,  356 

Basal  ganglia  (see  Corpus  striatum  and 

optic  thalamus) 
Bicuspid  teeth,  124 
Biventral  lobule,  296  (Fig.  131) 
Blind  spot,  218 

Brachia  of  corpora  quadrigemina,  290 
Brachial  plexus,  43 
Brain,  278 

—  base  of,  287 
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Brain,  blood  vessels,  316 

—  oerebellum,  295 

—  cerebrum,  279 

—  coronal  sections,  337-341 

—  removal  of,  62 
Bregma,  46 
Broca,  area  of,  287 

—  convolution  of,  284 
Buccal  glands,  126 
Bucco-pharyngeal  membrane,  180 
Bulb  of  lateral  ventricle,  328 

—  olfactory,  287 
Bulla  ethmoidalis,  196 
Burdach,  column  of,  30 
Burns'  space,  86 
Bursa  pbaryngea,  188 
Bursas  of  gastrocnemius,  365 

—  gluteal,  348 

—  of  knee,  429 

—  of  semimembranosus,  364 
Buttock,  342 

Calamus  scrip torius,  301 
Calcar  avis  (see  hippocampus  minor), 
328 

Calcarine  fissure,  313 
Calloso-marginal  fissure,  312 
Canal,  carotid,  178 

—  central,  of  cord,  29 

—  crural,  381 

—  of   Huguier   {see   iter  chordse 

anterius),  138,  256 

—  Hunter's,  382 

—  hyaloid,  217 

—  infraorbital,  211 

—  of  Petit,  217 

—  of  Schlemm,  215 

—  semicircular,  271 

—  spinal,  31 

—  of  Stilling  {see  hyaloid),  217 
Canalis  reuniens,  276 
Canaliculi,  109,  115 

Canthi,  108 
Capsule  of  hip,  355 
Caput  hippocampi,  313 
Capsule,  external,  335 

—  internal,  335 

—  of  lens,  216 

—  of  Tenon,  205 
Carotid  body,  177 

—  canal,  178 

—  plexus,  185  (Fig.  91) 

—  sheath,  91 

—  triangle,  88 
Cartilage,  arytenoid,  187 


Cartilage,  cricoid,  187 

—  epiglottis,  186,  237 

—  Eustachian,  260 

—  of  piuua,  58 

—  semilunar,  436 
CartUago  triticea,  235 
Caruncula  lacrimalis,  108 
Cauda  equina,  26 

—  helicis,  58 
Caudate  nucleus,  327,  332 
Cavernous  sinus,  73 
Cave  of  Meckel,  71 
Central  canal  of  cord,  29 

—  lobe  of  brain,  283 

—  sulcus,  281 

Centrum  ovale  majus,  322,  336 

 minus,  322 

Cerebellum,  295 

—  arbor  vitas,  300 

—  corpus  dentatum,  300 

—  great  fissure  of,  296 

—  sections  of,  300 

—  upper  surface,  297 

—  lower  surface,  295 

—  peduncles  of,  3j5 

—  vallecula  of,  300 

—  vermis,  inferior,  298 
 superior,  297 

Cerebrum,  base,  287 

—  lateral  surface,  279 

—  lobes,  281 

—  medial  surface,  305 
Ceruminous  glands,  250 
Cervical  fascia,  85,  91 

—  ganglion,  inferior,  167 

 middle,  167 

 superior,  165 

—  lymphatic  glands  or  nodes,  36, 

—  plexus,  168 

—  sympathetic,  165 
Chiasma,  optic,  289 
Choanse,  184,  199 
Chorio-capillaris,  216 
Choroid  coat,  215 

—  plexuses,  324,  330,  333 

—  fissure,  311 
Ciliary  bodies,  219 

—  ganglion,  207 

—  processes,  219 
Cingulum,  323 
Circle  of  Willis  316 
Circular  sinus,  7 4 
Circulus  tonsillaris,  146 
Circumvallate  papillte,  224 
Cisternse  of  brain,  314 
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Clarke's  column,  29 
Claustrum,  335 
Clava,  301 
Cleft,  natal,  342 
Cochlea,  267 
Collateral  eminence,  383 

—  fissure,  313 
Column  of  Burdach,  30 

—  of  Goll,  30 

Commissure  of  brain,  anterior,  307 

 middle,  307 

—  posterior,  308 

—  of  cord,  29 
"Concha,  57 

Conical  papillas  {see  filiform),  126,  224 
Conjunctiva,  114 
Conus  medullaris,  24,  31 
Convolutions  (see  Gyri) 
Cord,  sympathetic,  165 

—  spinal,  24 

 grey  matter  of,  29 

 removal  of,  26 

Cords  of  brachial  plexus,  44 

—  vocal,  235 
Cornea,  214 

Corneo-scleral  junction,  214 

Cornicula  laryngis,  238 

Cornu  Ammonis  (see  hippocampus 

major),  329 
Cornua  of  spinal  cord,  29 

—  of  lateral  ventricles,  326,  328 
Corona  radiata,  336 

Corpora  albicantia,  290 

—  geniculata,  290 

—  mammillaria,  290 

—  quadrigemina,  290 
 brachia  of,  290,  291 

Corpus  callosum,  305,  322 
• —  dentatum,  300 

—  striatum,  327,  333 
Corti,  organ  of,  267 
Cranial  fossas,  59 
Crest  of  ilium,  342 
Cribriform  fascia,  375 
Cricoid  cartilage,  187 
Crico- thyroid  membrane,  235 

 space,  83 

Crista  falciformis,  268,  275 

—  vestibuli,  271 
Crossed  pyramidal  tsact,  295 
Crucial  anastomosis  {see  gluteal),  353 
Crura  cerebri,  290,  292 

Crural  canal,  381 
Crus  commune,  272 

—  helicis,  57 


Crusta,  291 
Crystalline  lens,  216 
Cuneate  funiculus,  301 

—  tubercle,  301 
Cuneiform  cartilage,  187 

—  tubercle,  187 
Cuneus,  313 

Cushion  of  epiglottis,  230 

—  Eustachian,  188 

Decussation  of  pyramids,  295 
Dentate  fascia  (see  dentate  gyrus). 
310 

—  gyrus,  310 

—  nucleus,  300 
Diaphragma  sellse,  68 

Digastric  triangle  (see  submaxillary 

triangle),  88 
Disc,  intervertebral,  248 

—  optic,  217 
Dorsum  of  foot,  409 

Drum  of  ear  (see  membrana  tympani), 
252 

Duct,  jugular,  162 

—  nasal,  196 

—  parotid,  111,  124, 126 

—  of  Kivini,  143 

—  right  lymphatic,  158 

—  of  Stensen,  111,  124,  126 
— ■  subclavian,  162 

—  submaxillary,  140,  143 

—  thoracic,  158,  160,  162 

—  of  Wharton,  140,  143 
Ductus  endolymphaticus,  276 
Dura  mater  of  skull,  59 

 of  spine,  20 

Ear,  249  (see  also  pinna) 

—  external,  56,  249 

—  internal,  267 

—  middle,  254 
Elastic  membrane,  219 
Eminence,  collateral,  333 

—  frontal,  47 

—  parietal,  47 

—  supraciliary,  47 
Eminentia  teres,  302 
Endolymph,  267 
Ependyma,  308 

Epicranial  aponeurosis  (epioranium), 
54 

Epiglottis,  186,  237 
Ethmoid  cells,  196 
Eustachian  cushion,  188 

—  orifice,  188 
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Eustachian  tube,  190,  259,  260 
Eyeball,  213 
Eyelids,  108 

External  angular  process,  47 

—  occipital  protuberance,  46 

Face, 107 

Fallopius,  aqueduct  of,  259,  264,  270, 

274,  275 
Falx  cerebelli,  78 

—  cerebri,  62,  65 

Fascia,  bucco-pharyngeal  (see  mem- 
brane), 180 

—  cervical,  85,  91 

—  cribriform,  375 

—  dentate  {see  gyrus),  310 

—  gluteal,  351 

—  lata,  365,  373 

—  of  leg,  396,  401 

—  palpebral,  113 

—  plantar,  415 

■ —  popliteal,  358 

—  pretracheal,  91 

—  prevertebral,  91 

—  of  Sibson,  12 

—  of  sole,  415 

—  subsartorial,  382 

—  temporal,  126 

—  of  thigh,  365,  373 
Fauces,  pillars  of,  124,  192 
Femoral  hernia,  381 
Fenestra  ovalis,  258,  269 

—  rotunda,  259,  269 
Fibro-cartilages,  semilunar,  436 
Fifth  ventricle,  326 

Fillet,  305,  336 
Filum  terminale,  24 
Fimbria,  310,  330 
Fissures  or  sulci — 

antero-lateral,  27 
—  median,  27 

calcarine,  313 

callosal,  310 

calloso-marginal,  312 

central  {see  Rolandic),  281 

centralis  insulas,  284 

choroidal,  311 

collateral,  313 

dentate,  310 

Glasserian,  133,  134 

great  horizontal,  296 

intraorbital,  287 

intraparietal,  284 

lateral  occipital,  286 

limiting,  283 


Fissures  or  sulci — 
of  medulla,  295,  301 
parallel,  286 

parieto-occipital,  external,  281 

—  —  internal,  312 
paramedian,  28 
postero-lateral,  27 

—  median,  28 
precentral,  284 
rectus,  287 

of  Rolando,  281 
of  Sylvius,  279 
terminalis,  184 
transverse,  311 

—  occipital,  285,  286 
Flexor  sheaths,  408 

—  tendons  of  foot,  422 
Flocculus,  297 

Fold,  aryteno-epiglottidean,  186 
— •  glosso-epiglottidean,  186 

—  of  nates,  342 

—  pharyngo-epiglottidean,  186 
Foliate  papillae,  224 
Fontana,  spaces  of,  219 

Foot,  409 

—  arches  of,  449 

—  dorsum,  409 

—  joints,  441 

—  sole  of,  414 

Foramen  caecum  of  tongue,  184 
— ■  infraorbital,  107 

—  of  Majendie,  315 

—  mental,  107 

—  of  Monro,  307 

—  singulare,  275 

—  stylo-mastoid,  264 

—  Vessalii,  74 
Forceps,  major,  323 

—  minor,  322 
Fornix  cerebri,  305,  323 

—  of  conjunctiva,  114 
Fossa  of  antihelix,  57 

—  of  helix,  57 

—  nasal,  193 

—  pyriformis,  187 

■ —  of  Rosenmiiller  («ce  lateral  recess), 
188 

—  spheno-maxillary,  221 

—  supratonsillar,  192 

—  triangularis,  57 
Fourth  ventricle,  floor,  300 

 roof,  298 

Fovea  hemielliptica,  270 
 spherica,  269 

—  inferior,  302 
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Fovea,  superior,  302 

Frenum  or  frenulum  of  tongue,  126 

Front  of  thigh,  368 

Frontal  lobe,  281 

—  eminence,  47 

—  operculum,  281 

—  sinus,  200 
Fronto-parietal  operculum,  281 
Fungiform  papilla;,  126,  224 
Funiculus  cuneatus,  301 

—  gracilis,  301 
Furrowed  band,  298  (Fig.  132) 

Galen,  veins  of,  65,  327 

Ganglia,  basal  (see  corpus  striatum 

and  optic  thalamus) 
Ganglion,  cervical,  inferior,  167 

—  —  middle,  167 

■  superior,  165 

—  ciliary,  207 

—  Gasserian,  71 

—  geniculate,  274 

—  jugular,  183  (Fig.  90) 

—  lenticular  (see  ciliary),  207 

—  Meckel's,  222 

—  nodosum,  163 

—  otic,  191 

—  petrous,  183  (Fig.  90) 

—  spheno-palatine    {see  Meckel's), 

222 

—  spinal,  21 

—  submaxillary,  141 

—  first  thoracic,  167 

—  of  trunk  of  vagus  {see  g.  nodo- 

sum), 163 
Gasserian  ganglion,  71 
Geniculate  bodies,  290,  332 

—  ganglion,  274 
Gennari,  band  of,  336 
Genu  of  corpus  callosum,  305 

—  of  fissure  of  Eolando,  281 

—  of  internal  capsule,  335 
Glaserian  fissure,  257 
Glenoid  lobe  of  parotid,  151 
Gland  or  glands — 

buccal,  126 
carotid,  177 
labial,  118 
lacrimal,  201 
Meibomian,  114 
molar,  119 
of  Moll,  114 
of  Nuhn,  227 

parathyroid,  97  . 
parotid,  146 


Gland  or  glands — 

pineal,  309 

pituitary,  289 

sublingual,  142 

submaxillary,  139 

thyroid,  96 
Globus  pallidus,  333 
Glosso-epiglottic  folds,  186 
Glottis,  22S 
GoU,  column  of,  30 
Gluteal  fascia,  351 

—  surface  anatomy,  342 

—  region,  342 

—  cutaneous  nerves,  343 
Great  sacro-sciatic  ligament,  317 
Gyri  breves,  284 

—  longi,  284 

Gyrus  or  convolution — 
angular,  286 

arcus  parieto-occijDitalis,  286 
callosal,  310 

central  {see  pre  and  post  central). 

284  " 
dentatus,  310 
fornicatus,  310 
frontal,  284 
hi2opocampal,  310 
lingualis,  313 
marginal,  312 

occipito  -  temporal  {see  temporal), 

286,  313 
olfactory,  287 
orbital,  287 
precentral,  284 
postcentral,  284 
postparietal,  286 
rectus,  287 
supramarginalis,  285 
temporalis,  286,  313 

Hamdlae  process,  124 
Helicotrema,  277 
Helix,  56 

—  fossa  of,  57 

—  spine  of,  58 

—  Cauda  of,  58 

—  crus  of,  57 
Hernia,  femoral,  381 
Hiatus  Fallopii,  81 

—  semilunaris,  196 
Highmore,  antrum  of,  196,  199 
Hip-joint,  355,  3S9 
Hippocampus  major,  329 

—  minor,  328 

—  pes,  329 
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Hippocampus,  tffinia  of,  330 

Horn  of  lateral  ventricle,  anterior,  326 

 descending,  328 

 posterior,  328 

Hiiguier,  canal  of  {see  iter  chordae 

antevius),  13S,  25G 
Hunter's  canal,  382 
Hyaloid  canal,  217 

—  membrane,  217 

Hypophysis    cerebri   {see  pituitary 
body),  289 

ILIO-TIBIAL  band,  348,  430 
Ilium,  crest  of,  342 
Incisor  teeth,  124 
Incisura  intertragica,  57 

—  temporalis,  313 
Incus,  265 

Infraorbital  canal,  199 

—  foramen,  107,  117 
Infrapatellar  bursa,  429 
Infundibulum  of  brain,  289 

—  of  nose,  196 
Insula,  283 
Insular  opercula,  280 
Intermuscular  septa  of  leg,  401 
Internal  capsule,  335 
Interpeduncular  space,  293 
Intervertebral  disc,  249 
Intracranial  region,  59 

Iris,  216,  219 
Ischial  spine,  348 

—  tuberosity,  343 
Island  of  Eeil,  283 
Isthmus  of  limbic  lobe,  310 

—  of  thyroid,  83 

Iter  chordse  anterius,  138,  256 
 posterius,  264 

Jacobson's  organ,  194 

—  nerve,  257 
Joints,  ankle,  439 

—  astragalo-calcaneal,  443,  444 
■  navicular,  444 

—  atlo-axial,  249 

—  crico-arytenoid,  236 
■  thyroid,  236 

—  hip,  355,  389 

—  intercuneiform,  445 

—  intermetatarsal,  446 

—  interphalangeal,  44G 

—  knee,  429 

• —  metatarso-phalangeal,  446 

—  of  larynx,  236 

—  of  cervical  vertebraj,  243 


Joints,  oocipito-atlantal,  244,  248 

—  sterno-clavicular,  154 

—  tarsal,  441 

—  tarso-metatarsal,  445 

—  temporo-maxillary,  133 

—  tibio-fibular,  438 

— •  transverse  tarsal,  441 
Jugular  ganglion,  183  (Fig.  90) 

—  tubercle,  69 

Knee,  articular  nerves,  360 

—  bursse  in  relation  to,  429 

—  joint,  429 

Labial  glands,  118 
Labyrinth,  membranous,  276 

—  osseous,  267 
Lacrimal  canaliculi,  109,  115 

—  gland,  201 

—  sac,  113,  115 
Lacunse  laterales,  61 
Lacus  lacrimalis,  108 
Lambda,  46 
Lamina  cinerea,  289 

—  cribrosa,  220,  274 

—  fusca,  220 

—  spu'alis,  267 
Larynx,  228 

—  aperture  of,  186 

—  joints  of,  236 

—  mucous  membrane,  237 

—  saccule  of,  230,  237 

—  submucous  tissue,  237 
Lateral  recess  of  pharynx,  188 

—  sinus,  65,  76 

—  ventricles,  323 
Leg,  393 

—  anterior  tibio-fibular  region,  394 

—  fascia  of,  396,  401 

—  intermuscular  septa,  401 

—  interosseous  membrane,  398,  439 

—  peroneal  region,  400 

—  posterior    tibio-fibular  region, 

402 

Lemniscus  (see  fillet),  305,  336 
Lens,  216 

Lenticular  ganglion,  207 

—  nucleus,  333 
Ligament  or  ligaments — 

alar,  433 
—  odontoid,  247 
of  ankle,  440 
annular,  396,  411 
anterior,  common,  244 
astragalo-calcaneal,  444 
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Ligament  or  ligaments — 
atlanto-axial,  247 

—  occipital,  244 

of  auditory  ossicles,  2G6 
calcaneo-cuboid,  long,  447 
 short,  448 

—  navicular,  444,  447 

—  scaphoid,  444,  447 
check,  247 

—  of  orbit,  206,  212 

common,  of  spine,  posterior,  32, 
244 

coronary,  of  knee,  437 

costo-clavicular,  154 

cotyloid,  393 

crucial,  246,  435,  436 

of  Gimbernat,  381 

glenoid,  446 

of  Humphry,  436 

of  hip,  355,  389 

ilio-femoral,  390,  391 

interclavicular,  154 

intercuneiform,  445 

intermetatarsal,  446 

internal  lateral,  of  jaw,  137 

interosseous,  of  ankle  {see  inferior 

tibio-fibular  joint),  439 
interphalangeal,  446 
ischio-capsular,  390 
ischio-femoral,  390 
lateral  internal,  of  knee,  430 
metatarso-phalangeal,  446 
mucous,  of  knee,  433 
occipito-atlantal,  244 
occipito-axial,  245 
palpebral  (see  p.  fascia),  113 
of  patella,  430 
plantar,  447,  448 
of  Poupart,  368 
pterygo-mandibular,  180,  182 
pubo-femoral,  390 
rhomboid,  154 

round,  of  hip  {see  ligamentum  teres), 

391,  392 
sacro-sciatic,  great,  347 

—  small,  350 
of  sole,  447 
sterno-clavicular,  154 
stylo-hyoid,  145 
Btylo-maxillary,  154 
suspensory,  of  lens,  217 

—  of  orbit,  212 
tarsal,  of  eyelids,  113 
tarso-metatarsal,  445 
temporo-maxillary,  133 


Ligament  or  ligaments — 

thyro-arytenoid  {see  vocal  cords). 
235  " 

—  epiglottic,  237 

—  hyoid,  235 
tibio-fibular,  439 
transverse  of  ankle,  439 

—  of  atlas,  245 

—  of  hip,  392  (Fig.  168) 

—  of  knee,  438 

—  metatarsal,  deep,  426,  44G 
 superficial,  415 

—  superficial,  414 

—  of  Winslow,  432 

—  of  Wrisberg,  436 

—  Y-shaped,  of  hip  {see  ilio-femo- 

ral), 390,  391 
• —  zonular,  356 
Ligamenta  alaria,  433 

—  subflava,  19 

Ligamentum  denticulatum,  22 

—  mucosum,  433 

—  patellae,  430 

—  pectinatum  iridis,  219 

—  teres,  391,  392 
Limbic  lobe,  312 
Limen  insulas,  289 
Linea  splendens,  26 
Lingula,  298 

Lips,  117 
Lobe  or  lobes — 

of  cerebrum,  281 

central,  283 

cuneate,  313 

frontal,  281 

glenoid,  151 

insular,  283 

limbic,  312 

masseteric,  148 

occipital,  282,  286 

parietal,  283 

poststyloid,  152 

prestyloid  of  parotid,  152 

precuneate,  312 

pterygoid,  150 

pyramidal,  97 

quadrate  {see  precuneus),  312 
temporal,  282,  286 
Lobule,  biventral,  296  (Fig.  131) 

—  of  ear,  57 

—  gracile  {see  slender),  296  (Fig.  131) 

—  infraparietal,  284 

—  paracentral,  312 

—  supraparietal,  284 
Locus  coeruleus,  302 
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Locus  perforatus  anfcicus,  289 

 posticus,  290 

Longitudinal  sinus,  inferior,  65 

 superior,  60 

Lumbar  fascia,  6 
Lymphatic  duct,  right,  158 
Lymphatics  of  face,  123 
Lymphatic  glands  or  nodes — 
buccal,  123 
cervical,  deep,  37 

—  superficial,  36 
mastoid,  54 

maxiUary,  internal,  131 
nodes  of  groin,  373 

—  inguinal,  373 
 deep,  381 

—  femoral,  373 

—  popliteal,  363 
occipital,  3 
preauricular,  123,  150 
of  scalp,  53 
submaxillary,  88 
supraclavicular,  41,  163 
suprahyoid,  85 

Lymph  space,  subaponeurotic,  54 

 perichoroidal,  220 

Lymphoid  follicles  of  tongue,  186 
Lyra,  324 

Macula  lutea,  218 
Majendie,  foramen  of,  315 
Malleus,  265 
Mammillary  bodies,  290 
Manubrium  maUei,  265 
Mastoid  antrum,  262 

—  cells,  263 

—  process,  47 
Maxillary  antrum,  196,  199 
Meatus,  auditory,  external,  249 

 internal,  274 

—  of  nose,  194 
Meckel's  cave,  71 

—  ganglion,  222 
Medulla  oblongata,  295 
Medullary  velum,  inferior,  299 

 superior,  298 

Meibomian  glands,  114 
Membrana  flaccida,  25" 

—  tectoria,  245 

—  tympani,  252 

■  secondary,  259 

Membrane,  annular,  259 

—  bucco-pharyngeal,  180 

—  crico-thyroid,  235 
hyaloid,  217 


Membrane,  interosseous,  398,  439 

—  of  Slirapnell  {see  m.  flaccida),  253 

—  thyro-hyoid,  234 
Membranes  of  brain,  314 

 cord,  19 

Meniscus,  sterno-clavicular,  155 

—  temporo-maxillary,  134 
Middle  ear,  254 
Modiolus,  267 

Molar  glands,  119 

—  teeth,  124 
Moll,  glands  of,  114 
Monro,  foramen  of,  306,  307 
Morgagni,  sinus  of,  182,  190 
Motor  tract,  336 

Mouth,  123 

—  floor  of,  126 

—  roof  of,  124 

—  vestibule,  123 

Mucous  crypts  of  tongue,  186 
Muscle  or  muscles — 
abductor  hallucis,  415 

—  minimi  digiti,  416 
accessorius,  6,  422 
adductor  brevis,  377,  385 

—  longus,  384 

—  magnus,  352,  356,  364,  367,  386 

—  obliquus,  424 

—  transversus,  424 
antitragicus,  58  (Fig.  27) 
aryteno-epiglottideus,  232 
arytenoideus,  232 

ary-vocalis  (see  thyro-arytenoideus 

internus),  231 
attoUens  auriculum  {see  superior 

auricular),  55 
attrahens  auriculum  {see  anterior 

auricular),  55 
auricular,  anterior,  55 

—  posterior,  50 

—  superior,  55 
azygos  uvuljE,  189 

biceps  femoris,  352,  364,  366 
biventer  cervicis,  11 
buccinator,  119 
cervicalis  ascend  ens,  6 
chondro-glossus,  145,  227 
ciliary,  220 
complexus,  11 
compressor  naris,  116 
compressor  sacculi  laryngis,  231 
constrictor  of  pharynx,  inferior,  182 

 middle,  145,  182 

 superior,  180 

corrugator  supercilii,  115 
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Muscle  or  muscles — 

crico-arytenoideus,  232,  234 

—  thyroid  eus,  230 
crureus,  387 
depressor  alse  nasi,  116 

—  anguli  oris,  117 

—  labii  inferioris,  117 
digastric,  86,  87 
dilator  naris,  116 

—  iridis,  219 

of  ear,  extrinsic,  50,  55 

 intrinsic,  58  (Figs.  27  and 

28) 

erector  spinas,  6 

extensor  brevis  digitorum,  411,  413 

—  longus   digitorum,  396,  398, 

413 

—  proprius  hallucis,  896,  398,  413 
of  face,  112 

flexor  brevis  digitorum  pedis,  416 

 hallucis,  423 

 minimi  digiti,  425,  428 

—  longus  digitorum,  408,  422,  429 
 hallucis,  408,  422,  429 

frontalis,  54 

gastrocnemius,  364,  365,  402 
gemelli,  351 
genio-hyo-glossus,  145 
^  hyoid,  144  (Fig.  70) 
gluteus  maximus,  347 

—  medius,  350,  353 

—  minimus,  355 
gracilis,  386,  394 
hamstrings,  352,  366 
helicis  major,  58  (Fig.  27) 

—  minor,  58  (Fig.  27) 

of  Horner  (see  tensor  tarsi),  115 
hyo-glossus,  141,  144 
iliacus,  377 
ilio-costalis,  6 
ilio-psoas,  389,  393 
interosseous  of  foot,  426,  428 
intertransversales,  240 
of  larynx ;  movements,  232  (Fig. 
105) 

levator  anguli  oris,  117 
 scapulae,  12 

—  labii  superioris,  115 
 alffique  nasi,  116 

—  menti,  117 

—  palati,  191 

—  palpebrse  superioris,  202 
lingualis,  226 

of  lips,  119 
longissimus  dorsi,  6 


Muscle  or  muscles — 
longus  colli,  238 
lumbricales,  423 
masseter,  128 
multifidus  spinas,  9 
mylo-hyoid,  140 
obliquus  auriculae,  58  (Fig.  28) 

—  capitis,  inferior,  16 
 superior,  17 

—  inferior,  of  orbit,  210 

—  superior,  of  orbit,  204 
obturator  externus,  352,  386 

—  internus,  351 
occipitalis,  3 
occipito-frontalis,  3,  54 
omo-hyoid,  anterior  belly,  86,  94 
orbicularis  oris,  119 

—  palpebrarum,  112 
palato-glossus,  192 

—  pharyngeus,  193 
pectineus,  377 
peroneus  brevis,  401 

—  longus,  401.  447 

—  tertius,  398,  413 
plantaris,  365,  403 
platysma,  33 
popliteus,  403,  430 
prevertebral,  238 

psoas  (see  ilio-psoas,  389,  393) 
pterygoideus  externus,  130,  135 

—  internus,  137 
pyramidalis  nasi,  54 
pyriformis,  349,  350 
quadratus  femoris,  351 
quadriceps  extensor  cruris,  386 
rectus  capitis  anticus.  240 

 lateralis,  171,  240 

 ■  posticus  major,  17 

 minor,  18 

—  externus,  205 

—  femoris,  387 

—  inferior,  210 

—  internus,  209 

—  superior,  202 

retrahens  auriculam  {see  posterior 

auricular),  50 
risorius,  110  (Fig.  53),  117 
sacro-lumbalis  {see  ilio-costalis),  6 
sartorius,  382,  386,  394 
scalenus  anticus,  157,  240 

—  medius,  12 

—  pleuralis,  12 

—  posticus,  12 
semimembranosus,  362,  356,  364, 

366,  394,  432 
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Muscle  or  muscles — 
semispinalis  colli,  8 

—  dorsi,  8 

Bemitendinosus,  352,  366,  394 
serratus  magnus,  42 

—  posticus,  inferior,  5 
 superior,  5 

sphincter  iridis,  219 
spinalis,  7 
splenius  capitis,  5 

—  coUi,  6 
stapedius,  264 
sterno-hyoid,  93 

•  —  mastoid,  93 

—  thyroid,  93 
stylo-glossus,  140,  142 

—  hyoid,  86 

—  pharyngeus,  182 
temporal,  128 

tensor  fascias  femoris,  356 

—  palati,  191 

—  tarsi,  115 

—  tympani,  259 
thyro-arytenoid,  231 

 internal,  231 

—  epiglottideus    {see  thyro- 

arytenoideus),  231 

—  hyoid,  95  (Fig.  47),  103 
tibialis  anticus,  396,  398,  413 

—  posticus,  408,  428,  429,  444 
trachelo-mastoid,  11 
tragicus,  58  (Fig.  27) 
transversalis  coUi,  11 
transverse  lingualis,  226 
transversus  auriculae,  58  (Fig.  28) 

—  pedis    (see    adductor  trans- 

versus), 424 
vastus  externus,  356,  387 

—  internus,  387 
zygomaticus  major,  116 

—  minor,  117 
Muscular  triangle  of  neck,  86 

Naees,  posterior,  184 
Nasal  duct,  196 

—  fossae,  193 

—  septum,  193 
Naso-labial  furrow,  116 
Naso-pharynx,  ]84 

Neck,  anterior  triangle  of,  81 

—  carotid  triangle  of,  88 

—  deep  dissection  of,  154 

—  digastric  triangle  of  (see  sub- 

maxillary triangle),  88 

—  fascia  of,  85,  91 


Neck,  joints  ot,  243 

—  mid  line  of,  86 

—  muscular  triangle  of,  86 

—  occipital  triangle  of,  37 

—  posterior  triangle  of,  32 

—  subclavian  triangle  of  [see  supra- 

clavicular), 37 

—  submaxillary  triangle  of,  88 

—  supraclavicular  triangle  of,  37 

—  surface  anatomy  of,  33,  81 
Nerve  or  nerves — 

abducens  (see  sixth  cranial),  69,  73, 

210,  294 
ansa  hypoglossi  aut  cervicis,  96 

—  Vieussenii,  161,  168 
anterior  crural,  376 

—  tibial,  397,  400,  401,  411 
articular  of  hip,  356 

—  of  knee,  360 
azygos  articular,  361 
auditory,  69,  273,  294,  301 
auricular,  great,  36,  50,  85,  93,  109, 

150 

—  posterior,  50 
auriculo-temporal,  50, 135,  151 
of  Bell,  38 

brachial  plexus,  43 

buccal  of  fifth,  112,  131,  137 

—  of  seventh,  112 
calcaneo-plantar,  415 

cardiac  of  sympathetic,  167,  168 

—  of  vagus,  98 
carotid,  165 

cervical,  descending,  36 

—  posterior  divisions,  13 

—  of  facial,  85,  112 

—  superficial  or  transverse,  34, 

85,  93 

chorda  tympani,  138,  256 
ciliary,  207 
cochlear,  301 

communicans  fibularis,  360,  402 

—  tibialis,  360,  402 
cords  of  brachial  plexus,  44 
to  crureus,  389 
cutaneous,  to  buttock,  344 
dental,  inferior,  130,  135 

—  superior,  221 
descendens  hypoglossi,  94,  165 
to  digastric,  139,  151 
digital,  of  foot,  415 

of  dorsum  of  foot,  409 
eighth  cranial,  69,  273,  294,  301 
eleventh  cranial,  24,  36,  69,  93, 
173 


462 


INDEX 


Nerve  or  nerves — 
external  cutaneous,  346,  372 

—  respiratory,  of  Bell,  38 
facial,  69,  111,  150 

fifth  cranial,  68,  72,  293 
first  cranial,  70 

first  dorsal  {see  first  thoracic),  43 
fourth  cranial,  67,  72,  202,  293 
frontal,  200 

geniculate,  of  obturator,  362,  383 
genito-crural,  372 
glosso-pharyngeal,  69,  78,  146,  188, 
295 

gluteal,  inferior,  348,  349 

—  superior,  349 
hypoglossal,  69,  102,  141,  163 
ilio  hypogastric,  343,  372 

—  inguinal,  371 

Inframandibular   {see  cervical  of 

facial),  85,  112 
infraorbital  of  fifth,  117,  211 

—  of  seventh.  111 
infratrochlear,  201,  207 
internal  cutaneous,  372,  394 
of  Jacobson,  257 

labial,  117 
lacrimal,  201 
laryngeal,  external,  103 

—  internal,  103,  234 

—  recurrent,  97,  99,  161,  231 

—  superior,  103,  165 
last  dorsal  or  thoracic,  343 
to  levator  anguli  scapulas,  38 
lingual,  133,  135,  141,  142 
lumbar,  posterior  primary  divisions, 

346 

malar  of  facial,  111 

—  of  temporo-malar,  116 
mandibular  of  facial,  112 

—  of  fifth,  137 
masseteric,  129 

maxillary,  inferior  {see  third  divi- 
sion of  fifth),  72,  135 

—  superior,  72 
mental,  112,  118 
middle  cutaneous,  372 

motor  oculi  (see  oculo-motor),  67, 

73,  203,  209,  293 
musculo-cutaneous,  394,  401,  402, 

411 

mylo-hyoid,  137,  139 
nasal,  116,  194,  207 

—  of  infraorbital,  117 

—  superior,  223 
naso-palatine,  194,  223 


Nerve  or  nerves — 
ninth  cranial  {see  glosso-pharyn- 
geal), 69,  78,  146,  183,  295 
obturator,  superficial,  377,  385 

—  deep,  386 

to  obturator  internus,  349,  350 
occipital,  great,  2 

—  small,  4,  36 

—  third,  3 

oculo-motor,  68,  73,  203,  209,  293 
olfactory,  70 

ophthalmic  {see  first  division)  of 

fifth,  72 
optic,  209 

orbital  {see  temporo-malar),  49, 116, 

127,  212 
palatine,  accessory,  222 

—  great,  222 
pars  intermedia,  274 
to  pectineus,  375 
perforating  cutaneous,  346 
petrosal,  great  superficial,  81,  223, 

274 

■  deep,  223 

—  small  superficial,  81,  258 
pharyngeal  of  ninth  cranial,  181 

—  of  sympathetic,  167 

—  of  vagus,  165 
phrenic,  161 
plantar  cutaneous,  418 

—  external,  420,  425 

—  internal,  418 
pneumogastric  {see  vagus),  69,  98, 

160,  163,  295 
popliteal,  external,  358,  401 

—  internal,  358,  360 
to  popliteus,  403 
posterior  auricular,  50 

—  cervical  divisions,  13 

—  lumbar  divisions,  10 
• —  thoracic  divisions,  8 

to  internal  pterygoid,  139,  191 
pterygo-palatine,  223 
pudendal,  inferior  or  long,  350 
pudic,  349,  350 
to  rhomboids,  38,  45 
to  quadratus  femoris,  349,  350 
rami  communicantes,  167 
ramus  communicans  fibularis,  360, 
402 

 tibialis,  360,  402 

to  rectus  femoris,  387 
recurrent  articular,  398 
saphenous,  external,  402,  409 

—  internal  or  long,  382,  393,  409 
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Nerve  or  nerves  — 
sacral,  posterior  primary  divisions, 
346 

to  sartorius,  37(5 
of  scalp,  51 

sciatic,  great,  349,  350,  366 

—  small,  346, 347, 349, 358, 365, 402 
seventh  cranial  (see  facial),  69,  294 
sixth  cranial  {see  abducent),  69, 

73,  210,  294 
spheno  {see  naso),  palatine,  194,  223 
spinal,  21 

—  anterior  primary  divisions,  241 

—  ganglia,  21,  241 

—  posteriorprimary  divisions,  241 

—  roots,  21,  22 

—  accessory  {see  eleventh),  24,  36, 

69,  93,  173 

 communicating,  37,  171 

to  stylo-hyoid,  151 
to  subclavius,  41,  45 
suboccipital,  3,  17,  23 
supra-acromial,  36 
supraclavicular,  36 
supraorbital,  49,  200 
suprascapular,  46 
suprasternal,  36 
supratrochlear,  49,  200 
sympathetic,  165 
temporal  of  facial,  50,  111 

—  of  fifth,  49 

—  of  orbital,  49,  127 
temporo-malar,  49,  116,  127,  212 
tenth  cranial,  69,  98,  160,  163,  295 
third  cranial,  68,  73,  203,  209,  293 
to  thyroid  gland,  67 

to  thyro-hyoid,  102 

tibial,  anterior,  397,  400,  401,  411 

—  posterior,  404 
tonsillar,  146 

trifacial     )  {see  fifth  cranial),  69, 

trigeminal  \    72,  293 

trochlearis  {see  fourth  cranial),  67, 

72,  202,  293 
tympanic,  257 

twelfth  cranial  {see  hypoglossal,  41, 
69,  102,  163 

vagus  {sec  tenth  cranial),  69,  98, 
160,  163,  295 

to  vastus  internus,  383 

vestibular,  273,  303 

Vidian,  222 
Nodes,  lyrapbatic  (see  lymphatics) 
Nodule  of  cerebellum,  298  (Fig.  132) 
Nose,  fossas  of,  193 


Nose,  septum,  193 

Nucleus  amygdaloid,  332,  338 

—  auditory,  303 

—  caudate,  327,  332 

—  dentate,  300 

—  glosso-pharyngeal,  303 

—  hypoglossal,  303 

—  lenticular,  333 

—  oculo-motor,  293 

—  olivary,  341 

—  red,  293 

—  of  sixth  nerve,  302 

—  of  vagus,  303 
Nuhn,  gland  of,  227 

Occipital  lobe,  282,  286 

—  sinus,  78 

—  triangle,  37 
Oculo-motor  groove,  293 
Qilsophagus,  99 
Olfactory  bulb,  287 

—  tract,  287 

Olivary  eminence  of  medulla,  295 

—  nucleus,  341 

Opening  in  adductor  magnus,  368 
Opercula  insulas,  280 
Optic  chiasma,  289 

—  commissure,  289 

—  disc,  217 

—  radiations,  335 

—  recess,  308 

—  thalamus,  307,  327 

—  tract,  289 
Ora  serrata,  218 
Oral  pharynx,  184 
Orbit,  199 

Orbital  operculum,  280 
Organ  of  Corti,  267 

—  of  Jacobson,  194 
Os  orbiculare,  265 
Ossicula  auditus,  264 
Otic  ganglion,  191 

Pacchionian  bodies,  61 
Palate,  hard,  124 
Palate,  soft,  124,  188 
Palatine  canal,  anterior,  124 
 posterior,  124 

—  papiUa,  124 
Palpebrse,  108 
Palpebral  conjunctiva,  114 

—  lobe  of  lacrimal  gland,  201 
Papilla  palatina,  124 

—  of  Wharton,  126 
PapilljB  ciroumvallate,  224 
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Papillae,  conical,  filifoim,  126,  224 

—  foliate,  224 

—  fungiform,  126,  224 
Paracentral  lobule,  313 
Paramedian  sulcus,  28 
Parasinoidal  spaces  (see  lacunse  later- 
ales),  61 

Paratbyroid  gland,  97 
Parietal  lobe,  283 

Parieto-occipital  fissures,  external,  281 
— •  —  —  internal,  312 
Parotid  duct.  111,  124, 126 

—  fascia,  86 

—  gland,  109,  146 

—  lymphatic  nodes,  123 
Pars  ciliaris  retinae,  216,  218 

—  intermedia,  274,  295 

—  iridica  retinte,  216,  218 
Patellar  plexus,  373 
Peduncles  of  cerebellum,  305 

—  of  pineal  body  (see  striae  pineales), 

307 

Perichoroidal  lymph  space,  220 
Pericranium,  55 
Perilymph,  271,  277 
Perforated  space,  anterior,  289 

 posterior,  290 

Pes  anserinus,  150 

—  hippocampi,  329 
Petit,  canal  of,  217 
Petrosal  sinus,  inferior,  76 

—  superior,  65 
Petro-squamous  suture,  262 
Petrous  ganglion,  183  (Fig.  90) 
Pharyngeal  aponeurosis,  182 

—  bursa,  188 

—  plexus  of  nerves,  181 
 of  veins,  180 

—  tonsD,  188 
Pharyngo-epiglottic  folds,  186 
Pharynx,  177 

—  nasal,  184 

—  oral,  184 

Pia  mater  encephali,  315 

 spinalis,  22 

PiUars  of  fauces,  124,  192 

—  of  fornix,  307 

 anterior,  310 

 posterior,  323 

Pineal  body,  309 
Pinna,  56 

Pituitary  body,  289 

 removal  of,  81 

Plantar  arch,  425,  448 
Pleura,  dome  of,  163 


Plexus,  brachial,  43 

—  carotid,  185  (Fig.  91) 

—  cervical,  168 

—  pharyngeal,  of  nerves,  181 
 veins,  180 

—  pterygoid,  131 

—  spinal  venous,  18,  32 

—  suboccipital,  17 

—  tympanic,  257 
Plica  fimbriata,  12G 

—  sublingualis,  126,  143 

—  semilunaris,  108 
Pole,  temporal,  283 
Pomum  Adami,  82 
Pons  Varolii,  293 
Popliteal  space,  357 

—  —  surface  anatomy,  357 
Porus  opticus  (see  disc),  217 
Precuneus,  312 
Preoccipital  notch,  282 
Pretracheal  fascia,  91 
Prevertebral  fascia,  91 

—  muscles,  238 

—  region,  238 
Process,  ciliary,  219 

—  muscular,  of  arytenoid,  232,  234 

—  vocal,  of  arytenoid,  228 

—  slender,  of  malleus,  265 

—  styloid,  153 

Processus  brevis  of  malleus,  265 
 of  incus,  265 

—  cochleariformis,  259 

—  gracilis  of  malleus,  265 
Promontory  of  tympanum,  257 
Pterygoid,  lobe  of  parotid,  150 

—  plexus,  131 

—  region,  130 
Pubic  spine,  368 

Pulley  of  superior  oblique,  204 
Pulvinar,  290 

Puncta  lacrimalia,  109,  115 
Pupil,  216 
Putamen,  333 
Pyramid,  295 

—  decussation  of,  295 

—  of  tympanum,  264 
Pyramidal  lobe  of  thyroid,  97 

—  tract,  295 

Pyriform  fossa  or  sinus,  187 

Quadrate  lobe  (see  precuneus),  312 
Quadrigeminal  bodies,  290 

Eami  communicantes,  167 
Bapbo  of  tongue  (see  septum),  224 
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Kecessus  lateralis  of  pharynx,  188 

—  epitympanicus  (see  attic),  254, 

256 

—  opticus,  308 

—  pinealis,  309 

—  suprapinealis,  309 
Red  nucleus,  293 
Eeil,  island  of,  283 
Eestiform  body,  301 
Retina,  216 
Retinacula  of  hip,  392 
Retropharyngeal  space,  178 
Eima  glottidis,  228 
Rivini,  ducts  of,  143 

Rolando,  substantia  gelatinosa  of, 
29 

—  sulcus  of,  281 

Roots  of  olfactory  tract,  288 
EosenmlUler,  fossa  of  {see  lateral  re 

cess),  188 
Rostrum  of  corpus  callosum,  305 

Saccule,  268 

—  laryngeal,  230 

Saccus,  endolymphaticus,  271 
Sacro-sciatic  foramen,  great,  348 

 small,  348 

Santorini,  cartilage  of  {see  cornicula), 
238 

—  fissure  of,  58 
Saphenous  opening,  371,  375 
Scala  media,  267 

—  tympani,  268 

—  vestibuli,  268 
Scalp,  1,  46 

—  arteries,  52 

—  lymphatics,  53 

—  nerves,  51 

—  veins,  52 
Scarpa's  triangle,  375 
Schlemm,  canal  of,  215 
Sclero-corneal  junction,  214 
Sclerotic  coat,  214 
Semicircular  canals,  271 
Semilunar  cartilages,  436 
Sensory  tract,  386 

Septa,  intermuscular,  of  leg,  401 
Septum  pellucidum,  306,  326 

—  posticum  of  arachnoid,  22 

—  of  tongue,  224 
Sheath  carotid,  91 
Sheaths,  synovial,  397,  408 
Shrapnell's  membrane  {see  m  flan 

cida),  253 
Sibson's  fascia,  12 
VOL.  I. 


Sigmoid  sinus,  76 
Sinus,  cavernous,  73 

—  circular,  74 

—  frontal,  200 

—  lateral,  65,  76 

—  longitudinal,  inferior,  63 
 superior,  60 

—  of  Morgagni,  182,  190 

—  occipital,  78 

—  parasinoidal  {see  lacunse  later 
ales),  61 

I    —  petrosal,  inferior,  76 
 superior,  65 

—  pyriformis,  187 

—  sigmoid,  76 

—  sphenoidal,  198 

—  straight,  65 

—  tympani,  264 
Socia  parotidis,  112 
Sole,  414 

—  cutaneous  nerves  of,  415 

—  fascia  of,  deep,  415 
 of,  superficial,  414 

—  first  layer  of  muscles,  416 

—  fourth  layer  of  muscles  {see  in- 

terossei),  426,  428 

—  second  layer  of  muscles,  422 

—  third  layer  of  muscles,  423 
Space,  interpeduncular,  293 

—  retropharyngeal,  178 

—  subarachnoid,  ci-anial,  315 
 spinal,  22 

—  subdural,  cranial,  61 
 spinal,  20 

Spaces  of  Fontana,  219 
Sphenoidal  sinus,  198 
Spheno-maxillary  fossa,  221 
Spine  of  ischium,  348 

—  of  pubis,  368 
Submaxillary  ganglion,  111 

—  gland,  139 

—  duct,  140,  143 

—  region,  139 

—  triangle,  88 
Suboccipital  triangle,  15 
Subsartorial  plexus,  377,  382 
Substantia  gelatinosa,  29 

—  nigra,  291 

Sulcus  or  sulci  {sec  Fissures) 
Supraclavicular  triangle,  38 
Suprameatal  spine,  262 

—  triangle,  262 
Supratonsillar  recess,  192 
Sustentaculum  tali,  429 
Sylvian  aqueduct,  291,  297 
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Sylvian  fissure,  279 

—  point,  279 
Sympathetic,  cervical,  165 

TiENiA  hippocampi,  330 

—  semicircularis,  291,  327,  332 

—  thalami  {see  stria  pinealis),  307 
Tapetum,  322 

—  of  choroid,  216 
Tarsal  plates,  113 
Teeth,  124 

Tegmen  tympani,  254 
Tegmentum,  291 
Tela  chorioidea,  307,  315,  325 
Temporal  fascia,  126 

—  lobe,  282,  286 

—  operculum,  281 

—  pole,  283 

—  region,  126 
Tendo  Achillis,  403,  404 

—  oculi,  113 
Tenon,  capsule  of,  205 
Tentorium  cerebelli,  62,  65 
Thalamus,  optic,  307,  327 
Theca  of  toes,  418 
Thigh,  anterior  region,  368 

—  cutaneous  nerves  of,  365,  371 

—  posterior  region,  365 

—  superficial  veins,  371 

—  surface  anatomy,  368 
Third  ventricle,  307 
Thoracic  duct,  158,  160,  162 
Thyro-hyoid  membrane,  234 

 space,  82 

Thyroid  gland  or  body,  96 
Tongue,  125,  141,  224 

—  buccal  part,  125 

—  dorsum,  125 

—  frenulum,  126 

—  glands  [see  mucous  crypts),  186 

—  mucous  membrane,  227 

—  muscles,  226 

—  papillae,  126,  224 

—  pharyngeal  part,  186 
— •  septum,  224 

Tonsil,  124,  192 

—  cerebellar,  297 

—  fossa  of,  192 

—  lingual,  186 

—  pharyngeal,  188 
Torcular  Herophili,  60,  05 
Trachea,  97,  99 

Tract  of  Burdach,  30 

—  of  Goll,  30 

—  olfactory,  287 


Tract,  optic,  289 

—  pyramidal,  295 

Tractus  spiralis  of  inner  ear,  268,  275 
Tragus,  57 

Transverse  fissure  of  brain,  311 
Triangle,  anterior,  81 

—  carotid,  88 

—  digastric  {see  submaxillary),  88 

—  muscular,  86 

—  occipital,  37 

—  posterior,  32 

—  subclavian  {see  supraclavicular), 

38 

• —  submaxillary,  88 

—  supraclavicular,  38 
Triangular  fossa  of  pinna,  57 
Trigonum  acustici,  303 

—  hypoglossi,  303 

—  of  ventricle,  329 

—  vagi,  303 
Trochanter,  great,  343 

Trunk,  ganglion   of   vagus  (see  g. 

nodosum),  163 
Trunks  of  brachial  plexus,  43 
Tube,  Eustachian,  190,  259,  260 
Tuber  cinereum,  289 
Tubercle,  acustic  (see  area),  304 

—  amygdaloid  (see  nucleus),  332, 

338 

—  anterior  of  vertebrae,  156 

—  carotid,  156 

—  cuneiform,  301 

—  of  crest,  343 

—  of  epiglottis  (see  cushion),  230 
Tunica  chorio-capillaris,  216 
Turbinate  bones,  194 
Tympanic  membrane,  252 
Tympanum,  254 

Umbo,  252 

Uncus,  292  (Fig.  129,  U.),  311 ;  (Fig. 

139,  U.),  312 
Utricle,  269 

Uveal  layer  (see  pars  ciliaris  retinas), 
219 

Uvula,  of  cerebeUum,  298  (Fig.  132,U.) 

—  of  palate,  184 

Vallecula  cerebelli,  300 

—  of  pharynx,  186 

—  Sylvii,  279 

Valve  of  Vieussens,  298 
Vein  or  veins — 
anchor,  64 

auricular,  posterior,  93 
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Vein  or  veins — 
cerebral,  61 

circumflex  iliac  superficial,  371 
of  corpus  striatum,  327 
emissary,  74,  78 
facial,  i20 
common,  101 

deep,  110  (Fig.  53,  D.F.V.) 
of  dorsum  of  foot,  409 
epigastric,  superficial,  371 
femoral,  common;  375,  381 

—  deep,  379 

—  superficial,  379 
of  Galen,  65,  327 
innominate,  97 
jugular,  anterior,  41,  158 

—  external,  34,  41,  85,  93,  159 

—  internal,  98,  158 
lingual,  101 
mastoid,  78 

maxillary,  internal,  151 
occipital,  17 
ophthalmic,  209 
pharyngeal,  180 
popliteal,  362 
pteiygoid,  131 
pudic,  external,  371 
radicular,  28 
ranine,  101,  141 
Saphenous,  anterior,  371 

—  internal,  371,  393 

—  external,  358,  402 

—  long  {see  internal),  371,  393 

—  posterior,  371 

—  short  (see  external),  358,  402 
of  scalp,  52 

spinal,  anterior  longitudinal,  31 

—  dorsal  plexus,  18 

—  extradural,  19 

—  venous  ladder,  32 
subclavian,  158 
suboccipital,  17 
superficial,  of  foot,  409 

—  of  leg,  393,  402 


Vein  or  veins — 
superficial,  of  thigh,  371 
suprascapular,  41,  158 
Sylvian,  73 

temporo-maxillary,  151 
thyroid,  inferior,  97 

—  middle,  94 

—  superior,  94 
transversalis  colli,  41,  158 
vertebral,  160,  241 

Velum  interpositum  {see  tela  chorl- 
oidea),  307,  315,  325 

—  medullary,  inferior,  299 
 superior,  298 

Vena  magna  Galeni,  65 
Vense  basis  vertebrae,  32 

—  vorticosje,  213 
Ventricle,  fifth,  326 

—  fourth,  298,  300 

—  lateral,  323 

—  third,  307 

—  of  larynx,  230 
Vermis,  inferior,  298 

—  superior,  297 
Vestibule  of  labyrinth,  268 

—  of  mouth,  123 

—  of  nose,  198 

Vicq  d'Azyr,  bundle  of,  310,  335 
Vieussens,  ansa  of,  161,  168 

—  valve  of,  298 

Visual  centres,  higher,  286,  313 

 ■  lower,  291 

Vitreous  humour,  217 
Vocal  cords,  228,  229,  235 

Wharton's  duct,  140,  143 
Willis,  circle  of,  316 
Windpipe  (see  trachea),  97,  99 

Yellow  spot,  218 

Zonular  band  of  hip,  356 
Zonule  of  Zinn  {see  suspensory  liga- 
ment of  lens),  217 
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